Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


.■K4-3 


..  ■— -" 


••  '1 


REPERTORY 


OF 


PATENT  INVENTIONS 

▲KD  OTHBB 

V 

DISCOVERIES  AND  IMPROVEMENTS 

IN 

ARTS,  MANUFACTURES, 

AND 

AGRICULTURE, 

BZIVO  A  COHTIKUATIOK,  ON  AN  EKIAEGED  PLAIT*  OF  THE 

Ktliertoce  of  j3rt0  ans  #atmfiictitn0« 


A  WOBX  OBMmAX&T  VRDBBTAKBM  IN  TBJE  TSAR  1794,  AVD  tTIU  CARBIBD  OH,  WRH  A 
TTBir  TO  OOIABCT,   KBOOMI,   AMD  BBIN6  IIITO  fVBUC  BOTICB, 

THE  USEFUL  INVENTIONS  OF  ALL  NATIONS. 


VOLUME  I. 


LONDON  s 

FVBLItBZD   FOR  TBI  PR0FKTET0K8,   BT  T.  AVB  O.  Vin>BmWOOB» 

32,  rLEET^STREKT. 


1826, 


C  flaWwIii,  Printw, 
K«     Bridge  Stwet,  Londwfc 


,•  « 


CONTENTS 

Of 

THE  riKST  VOLUME. 


Specifioati&ns  rfPaienU. 

Mr  Fafeloii'i,  fbff  an  ftilfoiNimic«l  inillliflieiit  l»  wtuh^  by 
which  tlM  liint  of  llU)  d«3r^  tho  progfoM  of  tbo  eelcitkl  boditf/ 
fi  w^U  M.  c«ni«ge«>  &c«  ma j  oe  correctly  afeerUinod  •..•••  * «      1 

Mr* Pootifeji'fl^  i;»rmedeaof adtfuatiiig or tqaaBsiiiff tho proa* 
fure.of  lU^inpipea;  and  alao  of  ineaauring  th«  aame «     It 

Mr^Tftt'a*  for  ao  aiiparstua  to  be  appltod  to  a  windlaaa  ....    513 

Mr.  Gordon's^  ton  btproYOBicnta  ia  ^  tcmkmeUm  d  ua* 
riagaf  to  be  pfopelkd  by  nodMoical  MiaBa   .« ..•.«<«..«•    9S 

'Mr#  Diokuison'ti  for  an  imprereueat  ia  addkiea  to  the  ahoe* 
ingoratopiagaad  tieataaeiitof  borsea'feet .«*•• 35 

-    Mr*  Samfws  for  a  method  of  apj^ymg  heat  for  produdng 

ateaB^  Am.  ...«. ••...« • .*«••..•    7S 

Mr.  Gordon'f/  for  iinproreuifutg  in  wheeled  carriagea t6 

Mr.  Stanle/a,  for  maohkiery  for  a  more  effioaciotts  mode  of 
aupfdyingfiirnaeeawlthfoel  ••..« ^.^ • 84 

Mr.  Dickinaon'i^  for  an  improrement  in  the  ntanufoetttre  and 
Gonstmctioiiof metalcackaorbarrela   ..* *.«,..    88 

Mr.  Rotch'fl^  for  an  imprered  fid  for  the  upper  maata  of  ahipi 
and  other  reaaela .«• 91 

Mr«  Bpeneer'a^  for  improrements  in  the  eonatnietion  of  for« 
nacea  or  forgea  for  the  praparatiOB  of  iron  or  ateel 137 

Mr.  Perkina'i,  for  improyementa  in  the  mode  of  heating,  boiling, 
or  evaporating^  by  ateam,  offluidainpana,  Stc 140 

Mr.  Jeffrey'a,  for  an  improved  flue  or  ehinmey>  for  Atmaeea 
and  other purpoaaa •.. •  ..«,.... • •  148 

Mr,  Mastermaa'a,  for  an  apparatua  for  bdttlhig  wine,  beer^ 
and  other  liquids  ..•••«.,••.« ••«......«. •  * . . .  1 50 

Mr.Hopper'a,  for  improvementa  in  silk hata <.i<.  917 

Mr.  PeiMna'a^  for improvemoou in  ateani'^Dglnea 8S0 

Mr. Gordon's/  for fmprevettents  in  harness •••;••  1^ 

Mr.  Goaset't,  for  improrements  fat  looms  or  maehfaieiy  for 

n^Mving  «< «< If ir«« •••(•••• .»-«.. •«.•>••###. t<^*.«.v>v« .#  Mr 

a9 


tV  CONTBKTt. 

Mr.  Gordon's,  for  improyements  in  portable  gas  lamps 997 

Mr.  Masterman's,  for  a  method  of  corking  bottles   30fl 

Mr.  Broadmeadow's,  for  exhausting,  condensing,  or  propelling 
gas,  or  other  aeriform  products  S05 

Mr.  Lambert's,  for'  improvements  in  the  material  and  manu- 
facture of  paper 309 

Messrs.  Gillman  and  Sowerby's,  for  improTements  in  genera- 
ting steam,  and  on  engines  to  be  worked  by  steam  or  other 
elastic  fluids 369 

Mr.  Chubb's',  for  an  improvement  in  locks  . .' 379 

Mr.  Manton's,  for  an  improvement  in  shot  387 

Originai  Communicaiums,    TVanslaiions    and    Selections  from  other 

Works,  Parliamentary  Papers,  Sfc. 

*.  Description  of  a  simple  apparatus  for  lifting  heavy  goods  from 
the  groimd  into  carts  or  waggons.    By  Mr.  J.  W,  Boswell  ....     41 

D^cription  of  a  'gun-carriage  for  naval  use,  and  jointed  ramrod.    - 
By  Ueut.  Green,  R.N. 4< 

Description  ofan  improved  screw-wrench.  By  Mr.  Thomas 
Eddy , 60 

Description  of.  balanced  or  swinging  masts,  to  be  applied  to  ^ 
sailipg  boats  and  other  light  vessels.    By  Mr.  Ralph  Clmt 96 

New  mode  of.  supporting  the  topmasts  of  ships.  By.  Mr.  G. 
Smart. • . .     ^a 

Observations  on  Mr.  Brown's  vacuum  engine.  By  a  Corre- 
spondent  ,...;. .......; -  ^^ 

Remarks  on  a  paper  by  Mr..  Wm.Herapath,  on  a  compensa^ 
tton  pendulum.    By  a  Correspondent ^" 

Method  of  making  transparent  soap  «...., «    ^ 

On.the  employment  of  the  wood  and  bark  of  the  chesnut  V^    ^^ 

in  dyeing  and  tanning , y  ^^ 

Account  of  various  plans  for  the  construction  of  a  tunnel  v  *  * '  *  ^08 

the  Thames , .....156,  2S^/^p'' 

Report  of  the  Select  Committee  of  the  House  of  Common^      '  ^^^ 
the  exportation  of  machinery .-  163,  959   ^5*^ 

.    Description  of  a  Udometer,  a  new  instrument,  which  gh        ^^^ 
the  quantity  of  rain  fallen.    By  M.  Nicod    "^owg 

,    Account  of  a  large  refracting  telescope.  .  By  M.  PrauiiJi  V  "  ^^^ 

Notice  of  the  existence  of  .Iodine  in  the  mineral  kiQcf^      ^''  *  ^71 

Extract  of  a  Report  made  to  the  French  A^ademv   1     '"  ^^^ 

Ampere,  on  the  dry. (galvanic)  columns  of  M.  Zamboi?*  ^  ^' 

On  blowing  machines  and  on  the  expansion  of  air.    d 18 1 

Welter  and  Gay-Lussac '    *y  Messrs. 

Description,  measurement,  and  estimate  of  ^  ^^V ^^^ 

wire,  constructed  in  France.  *  By  M.  Seguin^  j^^j     "^^^  of  ir^j^^ 

Reply  of  Mr.  Herapath  to  the  Observations  q*  Vr  u  \ •  S4i 

compensation  pendulum  ,.,•••....,•.,•,, ,^^  '"  on  hit 


/ 


tONTBKTf.  T 


I 


Otttervatkms  oA  the  cutting  of  screwi.'  By  a  Workman 950 

^  On  the  extraction  of  Opium  from  the  indigenous  poppy.    By 

M.  Lain^ «70 

'  On  the  application  of  the  sliding  rule  to  facilitate  calculations    . 
of  the  strength  of  materials.    By  a  Correspondent 316 

*■  On  -theconstniction  of  carriage-way  pavements.    By  Mr. 
Bryan  Donkin 318 

"^  Design  for  a  bridge  of  one  arch,  of  600  feet  span^  in  cast  iron, 

Sroposad  to  be  erected  across  the  river  Thames,  near  the  Tower. 
^y  Mr.  John  Seaward .-.  394 

>  On.  the  causes  of  the  hardening  of  lime  of  various  kinds.    By 
M.  Hassenfratz    327.,  403 

Process  for  the  rectification  of  alcohol  without  heat.    By  M. 
E.  Pajpt  De«harme ...,..,,,.. : 346 

.  Preparation  of  a  colour  named  Vienna  green.-   By  Dr.  Liebig  847 

^  A  useful  glazing  for  common  earthenware.  By  M.  Roschinski,  348 

Description  of  a  quadruj^le  lock  for  securing  iron  safes  an<| 
chests.    By  Mr.  J.  Duce 386 

Description  of  a  new  remontoire  escapement.  ,  By  Mr.  J. 
Aititin 390 

On  the  colouring  matter  of  coffee 414 

Account  ofNcio  PaienU* 

V  Mr.  Valance's,  for  producing  locomotion  by  stationary  engines    62 

Mr.  Shalders's,  for  a  gravitating  exbressing  fountain  for  raising 
and  conveying  water,  or  any  other  fluids 60 

i  Mr.  Dean's,  for  an  apparatus  to  be  worn  by  persons  entering 
rooms  filled  with  smoke  or  other  vapour,  for  Uie  purpose  of  ex- 
tinguishing fire,  or  extricating  persons  or  property 61 

Mr.  Swaine's,  for  a  method  of  producing  and  preserving  arti« 
ficial  mineral  waters,  &c. 63 

.  Mr.  Petitpierre's,  fpr  a  machine  for  making  from  one  piece  of 
leather,  witnout  any  scam,  shoes,  slippers,  gloves,  caps,  hats, 
cartridge  boxes,  scabbards,  &c 64 

Mr.  Bradbury's,  for  a  new  mode  of  twisting,  spinning,,  or 
throwing  silk,  cotton,  wool,  linen,  or  other  threads 66 

Mr.  Botch's,  for  an  improved  fid  for  the  upper  parts  of  ships 
and  other  vessels 68 

Messrs.  Jump  and  Court's,  for  an  improved  method  of  manu- 
facturing salt 68 

'  Messrs.  Denison  and  Harris's,  for  improvements  in  machinery 
for  making  wove  and  laid  paper  lOiH 

Mr.  Erard's,  for  improvements  in  pianofortes 113 

Messrs.  Sayner  and  Greenwood's,  for  improvements  in  sawing 
and  cutting  wood  and  timber  by  machinery f. . .  114 

Mr.  Atlee's,  for  a  process  by  which  planks  and  other  scantiings 
of  woody  of  every  descriptioD,  will  be  prevented  from  shrinkipgi&c*  116 


' 


yi  QOHTXNTif 

Mr.  Halley'sj  for  impx^TeinenU  ia  the  cooitmctioa  of  fiuyes 
Andbellowi U 

liir.  ReAtbcoate*^,  for  a  method  of  arranging  maclunery  used 
hi  die  manufacture  of  Uce,  &c.   1^ 

Bev.  Mr.  Isaacf 's^  for  maehlacry  to  obviate  ooooittHoD^  and  £[^r 
propelling  carriages,  yessels^  &c. *., tSS 

.  lir.  Palmer's,  for  improTement9  in  railways^  and  in  the  eax^ 
riages  to  be  used  on  them  -.•.• « ••* •••.    189 

Mr.  James's,  ior  improTemente  in  the  oonetnwtioii  of  rail  and 
Imm-roads  or  ways  ...,,•«,.,, , •• «••••«...•   IM 

Mr.  Jordan's^  for  an  improvement  in  water  closets  •.....«...   189 

:  Mr.  Paul's,  for  improvements  in  generating  steam 190 

Messrs.  Neville  and  Busk's,  for  improvements  in  propeDin|f 
Si^s,  boats,  ^.  ••..'...••.«,. 1 19^ 

Messrs.  Burstall  and  Eill's,  for  a  locomotive  steam-cairlage  i98 

Mr.  Apedin's,  ic»  a  method  of  making  lime 904 

Mj^  Church's,  for  improvements  in  casting  cyHnders,  tubes', 
aadother  articles  of  iron,  copper,  &c 9T1 

Mr.  Crosley^B,   for  an  improvement  in  gas  regulators  or 
governors » 9T9 

Mr.  Bhodes's,  for  an  improvement  in  the  construction  of  clamps  - 
for  burning  raw  bricks 27S 

Mr.  Burnet's,  for  a  method  of  lessening  the  drift  of  ships  at 
sea,  and  better  protecting  them  from  gales  of  wind 977 

Mr.  Spilsburj's,  for  improvements  in  tanning 979 

Mr.  Parke's,  for  a  method  of  manufacturing  salt 981 

Mr.  Cartmell's,  for  an  improved  cock  to  be  applied  to  the  locks 
of  guns,  pistols,  &c «..«. : 549 

Mr.  Dallas's,  for  a  machine  to  dress  or  pick  stones  of  various 
descriptions,  particularly  granite  stone 359 

Mr.  Crosley's,  for  apparatus  for  measuring  and  registering  the 
quantity  of  liquids  passing  from  one  place  to  another  . .  < S5S 

Mr.  Harrington's,  for  an  improved  raft  for  transporting  tunber  S5S 

Mr.  Heathcoat's^  for  an  improved  mode  of  producing  %ure8 
or  ornaments  in  or  upon  a  certain  kind  of  goods,  manufactured 
of  silk,  cotton,  &cc S59 

Mr.  Leahy's,  for  improvements  In  machinery  or  apparatus  for 
making  bricks,  and  for  dryfaig  them  by  means  of  flues  and  steam  415 

Mr.  Broadmeadow's,  for  a  method  of  manufacturing  and 
purifying  inflammable  gases  by  a  mixture  of  atmospheric  air. .  4S0 

Mr.  Vaughan's,  for  an  improvement  on  steam^engbes i'ii 

Mr.  Valance's,  for  an  improved  method  of  carrying  off  caloric 
or  fluidity  from,  and  congealinfi^,  water,  8cc.  also  an  improved 
method  of  producing  intense  cold ;  jdso  methods  of  applying  thu 
invention  so  as  to  make  it  available"  (to  purposes)  with  reference 
to  which  temperatures  about  the  freezing  point  may  be  pro* 
ductive  of  advantageous  effects,'  whether  medical,  meehflmeal, 
AT  ahemical  a....^.. ........«.•«..».«•«...«.... .«.-«...  ...•.<<  Idl 

^W    ^••''■■^••r^P*     f  f  *  1  V  %  f  t  I  f  t  V  t  f  ■  •  V  *  •  V  y  •  »  >  #*  W  ff  V  •  V  .,.  f  V  .  V  V  f  ,t  I ,  r  If  1 1  If     ■■■ 


I 

-        •  *         • 

Mf*  Sameffiy  for  &tt  improted  mod6  of  <^6tm6tii^  Steams  ' 
cania^di  for  highways 430 

Mr.  Perkins's^  fbr  improyements  In  propellmg  vessels. ,  • 4|^ 

Mr.  Nesbitt*s^  for  a  process  by  which  certain  materials  may 
be  manufactured  into  paper  or  felt^  or  a  substance  nearly  re- 
sembling coarse  paper ,. 43i; 

Mr.  M'Curdy's,  for  an  improved  method  of  generating  steam  iil 

Mr.  Jolm8on%  for  means  of  evaporating  fluids ;  for  conveying 
heat  into  buildings^  fornaanufacturing,  horSoulturalj  and  domestic 
purposes ;  for  heating  liquors  in  distilling^  brewinff^  and  ^eing; 
and  in  mailing  salt  and  sugar^  with  reduced  expenditure  of  fuel. .  443 

Messrs.  fieneeke  and  Shears's,  for  improvements  in  making  or 
producing  zinc  or  spelter 446 

Mr.  Foreman's^  for  improvements  in  the  construction  of  steam- 
engines  t^ «...« • «.. «i. 451 

Mr.  Aspdin'sj  for  an  improvement  in  producing  artificial  stone  453 

Mr.  Head's^  for  improvements  in  machinery  for  making  cord 
or  plat  for  boot  and  stay  laces^  and  for  other  uses « 454 

Mr.  Gunn's^  for  certain  improvements  in  wheeled  carriages..  458 

Mr.  Rigffins's^  for  improvements  in  the  construction  of  th$ 
masts^  tBms,  sails/  and  rigging  of  ships>  and  smaller  vessels^ 
and  in  the  tackle  used  for  working  or  navigating  the  same 463 

Mr.  Schroder's^  for  a  new  filter ,  467 

Mr.  Weise^s,  for  improvements  in  preparing  and  making 
waterproof  clothe  and  other  material  mr  maniuacturing  hats, 
bonnets^  caps^  and  wearing  apparel »•.».* ^s 

Mr.  Hodnon's^  for  improvements  in  the  construction  and  ma* 
nufacture  m  shoes^  or  substitutes  fbr  shoes>  for  horses  and  other 
cattle^  and  for  methods  for  applying  tiie  same  to  the  feet. 470 

Mr.  Taylor's^  for  improvements  in  steam-engines 473 

Mr.  Pliillips'sj  for  improveihents  on  Ullers,  and  steering  wheels 
of  various  denominations 4^6 

Aeeounf  ofFrenth  Patents, 

M.  Maizierre'sy  for  lessening  the  number  of  Imrses  employed 
inmiUs • • •-•••.  36o 

M.  MoUerat'Sf  for  a  process  of  extracting  soda  from  sulphate 
of  soda «..., • .»•• <k...  360 

M.  Burette's^  for  making  bricks »•••» »....;.  361 

MM.  Amovet  and  Belleville'sy  for  a  wheel  with  moveable 
flash  boards » ;....•.. 361 

M.  Charles's,  for  making  rasors  with  metallic  baoka,  and  with 
blades  which  may  be  changed  ...........  •.•..••••t*  ••*«••••  •••  369 

M»  Cheieaux's,  for  a  razor  strap i,». ••••  369 

Review  of  New  Books* 
A  Practical  Treatise  on  Raih'bads.    By  Nicholas  Wood......  906 


C0HTBNT8- 

A  Practical  Treatise  on  Railroads,  by  ^Thomas  Trt 
CItiI  Engineer .• 

Mr.  Palmer  and  Mr.  Valance's  pamphletSj  on  a  RbUw^i 
new  principle,  &c 

Observations  on  the  Re-building  of  London  l^ridge,  w 
examination  of  the  arch  of  equilibrium,  proposed  by  Dr,  H\ 
and  an  investigation  of  a  new  method  of  forming'  an  arch  a 
description.    By  John  Seaward,  Civil  Engineer 

The  Operative  Mechanic  and  British  Mechanist  (beh 
practical  display  of  the  manufactories  and  mechanical  arts  oi 
United  Kingdom).    By  John  Nicholson,  Esq. 

listofNewPatenU 70,  134,  S14,  995,  3 

APPENDIX. 

AN  XS8AY  ON  THE  LAW  OF  PATENTS. 


PLATES. 

Pbte  To  face  J 

1.  Astronomical  instrument  or  watch— Apparatus  for  eqnnUimg 
the  pressure  of  fluids  and  liquids — ana  Apparatus  to  be  ap- 
plied to  a  windlass 

8*  Improyements  in  locomotire  carriages— and  Improred  hone 
shoe ^ 

S«  Gun-carriage,   and  jointed  ramrod — and  Improved  scretr- 
wrench i 

4.  Improvements  in  wheeled  carriages  ^      ^ 

6.  Machinery  for  supplying  fiimaces  with  fuel— MetaJ  caslcs  (^^^    sc 
barrels — Improved  fiof— Balanced  or  swindn^  nuut»— aK  ^ 
New  mode  of  supporting  the  topmasts  of  wips » ^  v 

6.  Mode  of  heating,  boiling,  &c.  fluids  by  steam— Improfed,  >|^ « .   ^^ 

or  chimney — and  Apparatus  for  bottling  liquids ^  Vue 

7.  Tunnel  under  the  Thames v    ••••  j^^ 

8.  Improvements  in  steam-engines  ^    ••.   ]^» ' 

9.  Improvements  in  looms— Tunnel  under  theThamea     ••.,.  ^ 

wire  bridge — ^and  Compensation  pendulum  . . . . ,  ^'^//ojj, 

10.  Improvements  in  portable  gas  lamps— Apparatus  %'""•"  isi 

botties — ^Apparatus  for  exhausting,  4M)naen8infr  ^%'f{» 
Img  gas,  &c. — and  Tunnel  of  cast-iron  plate«V'^?'^^pe£ 
Thames *' tie- 

11.  Cast-iron  bridge  of  one  arch,  600  feet  span,  o?^  n  **** 3. 

18.  Improvements  in  generating  steam ^         ^^^  ^ 

IS.  Improved  locks  ^, . 

14. '  Quadruple  lock— Remontoire  escapement-HUbf  p «« 

tunnel  under  the  Thames '^edjJ'    * 
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SpeeffieMiion  rf  the  PaUnt  granted  to  Faidkric  Lewis  FattoKj  tf 

New  Boni^reet,  in  the  coim/jr  of  Middle$ex,  watchmaker ^  fir  «• 

-   mair^KOrtuctU  hutrument  or  watch,  by  which  the  time  of  the  day,  the 

•  -  firogrem  tff  A^  eeimtial  hodkt,  as  well  ai  earriaget,  horses,  or  other 

mnimakf  may  be  eomc%  ascertained.    Partly  commnnicat^d  to  him 

hy  a  firtigner  residii^  abroad.    Dated  Feb.  $,  1^89. . 

WtTH  AN  BlfOlUVING. 

TO  all  to  whom  these  presently  shall  come^  &c. 
Nirtp  kniQ/w  ye,  that  in  compliance  with  the  said  provisoi  I, 
the  said  Frederick  Lewis  Fatten,  do  hereby  declare  the 
nature  of  the  said  invention  .of  an  astronomical  instrument 
or  watcK  hy  which  the  time  of  the  day,  the  progress 
of  celestial  bodies,  as  well  as  carriages,  horses,  or  other 
animals,  may  be  correctly  ascertained,  as  is  particularly 
described  and  ascertained  in  and  by  the  annexed  sheet  of 
drawings  or  plans,  and  in  the  following  description  thereof, 
that  is  to  say: 

Fig.  I  (see  Plate  I.)  on  the  annexed  sheet  of  drawings 
represents  the  instrument  as  it  would  appear  with  the  dial 
plate  taken  off,  in  order  to  explain  the  construction  of  the 
mechanism  which  lies  beneath  it. 
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Fig  2  shows  an  elevation  or  section  of  part  of  the  instm- 
ment,  supposing  the  ordinary  spring  barrel,  fusee,  escape- 
ment, and  other  parts  of  the  time-keeper  or  watch,  to  be 
removed,  as  the/  do  not  eonstitiite  any  part  of  the  said 
invention. 

Fig.  3  represents  a  plan  of  the  instrument,  with  die 
hands  and  dial  plate  in  their  proper  situations ;  the  same 
letters  of  reference  are  used  to  denote  corresponding  parts 
in  all  the  figures :  a,  fig.  1,  sbowk  the  cock  to  support 
theupperpart  of  the  escapement  wheel,  the  place  of  which 
wheel  is  represented  by  the  dotted  circle,  a,  a ;  but  the 
escapement  itself,  as  ^ell  aft  the  sprifig  barrel,  fusee,  and 
other  parts  constituting  the  ordinary  movements  of  time- 
keepers or  watches,  may  be  employed  ;  and  being  so  well 
understood,  I  snail  not  enter  into  any  particular  descrip- 
tion of  them.  A  small  pinion  is  fixed  upon  the  upper 
end  of  the  arbor  or  axis  of  the  escapement  wheels  which 
pinion  engages  in  the  tteeth  of  a  wheel>  4,  tiie  itrbor  or 
axis  of  which  wheel  |)aBdeE;  through  n,  cock,  dr  stippdrC;  c, 
and  carries  a  revolving  dial  plate,  b,  upon  its  upper  ex- 
tremity, as  seen  in  figs«  3  and  3,  and  also  by  the  dotted 
circle,  dd^  in  fig.  1 ;  the  revolving  dial  plate  and  wheel, 
s,  make  a  complete  revolution  in  one  minute,  and  has  60. 
divisions  marked  upon  its  surface,  as  seen  at  i)  in,  ng,  3« 
to. indicate"  fteconds  of  tiniie,  oeing  numbered  at  every  fiv^ 
feeconds ;  thfe  wheel,  i8,  fias  a  pinion,  c,  of  8  teeth  fixec!  io 
It,  fei^aging  in  th6  tteth  of  a  wfceel.  e,  of  >2  teeUi,  situafei 
ife^tieAth  the  plate,  <,  i,  as  fi^6n  i6  ng.  ^  ;  tte  upjier  part  of 
the  arbor  or  axis  of  th^  Wheel,  i,  is  fiimished  with  a  wlieet, 
*,  of  60  teeth,  which  eng^g^s  with  the  teeth  of  <he  smafi 
wheel,  G,  of  30  te^,  having  upon  its  axis  or  arbor  a 
pinion  of  two  leaves  or  teeth,  engaging  in  the  teeti  of  the 
wheel,  H,  of  120  teeth,  the  axis  of  which  carries  the  hour 
hand  of  the  instrument,  and  makes  One  complete  revolution 


iti  thh  krhbt  di  kiik  bf  ^IflfcB  bi(ft9^8  thk  ^Hxitk  Wiil,  did 
Ai&ei  one  bdihpkte  tevolaiioii  in  lO  mliitii^i^ ;  ttie  dial  i^ 
itiihberfea  at  every  minute,  kd  seeri  d;  fn,  ik  kg,  3 ;  tte 
ai^bof  6r  ixik  of  ihi  ^&ed1  li  ba^  a  sfadil  dt  spiral  i>l&te, 
6;  ftkdcl  tipon  it,  the  object  bf  ^bich  t^ill  fee  hemiikidil 
ia^tSH^A  i  T,  6^.  1  khd  %  fepreienti^  a  tfat  jfim  of 
fiietaly  i^faicb  moVe^  upcKii  kH  ixU  6t  arbo^  at  i,  itie  ii^ti^'if 
pivot  of  ^hich  is  supposed  itl  the  flxect  Hock;  i,  and  tiik 
Ibtfr*  pifot  tunis  in  thfe  platfe,  jc;  i,  fig.2 ;  th^  blatfe  #  iii 
i  pdj^ctidn  or  beclk,  p,  fortned  dn  oile  sid^  th^reof>  Hi4 
ixtrbidity  of  which  beak  bear^  against  the  ci^ciimf^renb^ 
'  6f  the  Snail  oi  spiral  plate,  o,  and  is  always  kept  ihio 
tio^^  contact  hf  the  force  of  tiie  spring,  x,  whicli  acts 
lijpoii  th^  pldte,  p,  ttear  td  the  dxis,  e^  ks  Ue^h.  in  fig.  1 :  H 
mbm  A  irkili  standard,  sdretli^^d  fait  irpon  the  plaie,  P ;  i( 
11^  divided  idto  ^  fork  dt  the  top,  and  furnished  with  f ^i^ 
eenttfe'  s6teW^  tit  siijiport  the  pivoik  of  a  shok  fcxii.  r, 
h&vi^g  i  fever  or  asritL,  t,  projecting  from  it  on  one  side, 
ind  a  short  beak  or  ^It^nt,  i,  on  the  opposite  sicle  6^  tiik 
tiSaid  axis.  Th^  detent,  t,  is  borne  tipWardd  by  a  spritig. 
i,  which  Spring  o|>eitltes  to  depresia  tb6  ^:lttreine  end  6f 
t6e  le'^^r,  t,  whicli  ^xtetidd  or  te&che^  ^dthl  distance  dve^ 
th^  sflrittfife  df  the  feVdlfing  dial  plate,  n.  The  axis,  r,  h'as 
ilSb  a  Siiikft  Hljteiit  d*  atm,  t^,  prdj^ctirig  downwards,'  of 
n^aM^  a*  right  taglfes  ^ith  thfe  IfevW,  +;  asf  se^fi  W  Ag.  S; 
1*6  Kwer  e*tretattjr  of  flife  detent^  ^;  Is  acted  tljion  bj^  tfi^ 
fi»bt&  of  the  notched  of  stdr  wheel,  x,  Which  is  fitted*  iH 
te  td  tttrn  freely  touhd  npon  d  ^hiall  sdtew  fixed  iii  iM 
pldt^,  p,  t^d  is  caused  td  Jenidh  at  rest  with  its  pdiht^ 
MWIiyi^  in:  one  certain  pdsition,  by  m^s  of  th^  [flight 
l|)iing,  k,  sci-ev^ed  fkst  to  the  j>Tat6,  p,  hdvitig  a  dbubld 
incliUetf  plane  or  wedge-piebe  fobbed  at  its  ^Iti'eniitjr, 
^hidh  fdllt^  in  between  t^o  of  the  pdiift^  of  the  Ibtar  wheel, 
khd  therein  d^tehbitKi^  iiH  ^oMoti.  thk  star  ^H^,  i)/ 
k-it^dv^d  ioHM  a  ^^tfce  of  ^^  tddth  dt  <i  tiiAd  bf  dd  hSHt 
Wifit,i,m&eh  tUfns  npbh  d  dc^^W;  W,  fiibd  in  th'e'  |)1ate,  ^'  ^ 
tft^  \ihni  t»,  df  tii^  «aid  leW  il  ghid^d  aiid  i^i  doWfi  tfpbii 
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the  plate,  Pj  by  passing  under  the  head  of  a  screw,  o ;  and 
the  opposite  end  near  to  the  centre  screw,  n,  is  bent  in  a 
reverse  direction^  and  has  a  projecting  piece,  9,  formed  to 
an  arc  of  a  circle,  described  round  the  centre  or  axis,  e, 
of  the  plate,  p  ;  the  piece,  q,  is  acted  upon  by  the  small  pin 
or  button,  z,  which  projects  through  the  external  case  of 
the  instrument,  so  as  to  be  capable  of  being  pressed  upon 
by  the  finger  in  using  the  instrument.     The  bent  lever,  v, 
is  limited  in  its  motion  by  having  a  groove  formed  in  the 
part  J,  which  groove  slides  round  the  axis,  e,  and  comes 
to  bear  firmly  upon  the  said  axis ;  when  the  button,  z,  is 
forced  in  sufficiently,  the  bent  lever,  v,  is  caused  to  re- 
turn to  its  original  position,  when  the  button,  z,  is  left  at 
liberty,  as  seen  in  fig.  1,  by  the  force  of  a  small  spring,  y, . 
which  is  screwed  fast  upon  a  projecting  part  of  the  plate, 
p,  and  bears  against  the  bent  lever,  v,  nearly  opposite  to 
the  place  where  the  button,  z,  ^cts ;  the  lever  or  arm,  t, 
is  furnished  with  a  small  screw,  1,  at  its  extremity,  as 
seen  in  fig.  2,  which  screw  passes  through  the  end  of  a 
slight  steel  spring,  2,  having  a  nib  or  beak  formed  in  it 
similar  to  a  pen,  for  the  purpose  of  containing  a  small 
quantity  of  ink  or  colour,  as  will  be  hereinafter  explained. , 
The  slight  spring,  2,  is  made  square  at  one  end,  and  is 
screwed  fast  to  the  arm,  t,  near  to  the  axis,  r ;  3  shows  a 
screw  passing  through  the  arm,  t,  the  point  of  which  rests 
upon  the  end  of  a  spring,  4,  fixed  to  the  plate»  r,  as  seen 
in  fig.  1.    The  action  of  the  above  described  mechanism  is 
^8  follows  :  when  the  button,  z,  is  pressed  so  as  to  bear 
against  the  arched  part,  q,  of  the  bent  lever,  v,  it  move 
the  said  lever  round  its  centre  screw  or  axis,  n,  and  causes 
the  end  of  the  lever,  v,  to  press  against  one  of  the  points 
of  the  star  wheel,  x,  and  move  the  said  star  wheel  round 
upon  the  centre  screw  at  the  same  time  that  one  of  the 
points  of  the  star  wheel  is  in  contact  with  the  extremity  of 
the  detent,  to,  and  by  the  motion  of  the  said  star  wheel 
forces  the  detent,  to,  to  move  round  its  axia,  r,  and  thereby 
raises  the  end,  I,  of  the  lever,  t,  up  ftomtbe  surfoce  of  the  - 
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rerolTing  dial,  at  the  same  time  depressing  the  spring,  s^ 
until  the  point  of  the  star  wheel  has  adranced  siifficiedUy 
to  quit  the  end  of  the  detent,  tr,  at  which  instant  the  spring, 
Sf  reacts  against  the  beak,  f,  aiid  throws  the  end,  1,  of  the 
lever,  r,  suddenly  down,  so  as  to  caiise  the  nib  of  the  spring, 
2,  to  touch  or  strike  the  surface  of  the  revolving  dial,  d,  by 
its  momentum  overcoming  the  force  of  the  spring,  4,  which 
the  screw^  3,  bears  upon,  as  hereinbefore  described.;  the 
inclined  part  of  the  spring,  ky  falls  between  two  of  the 
points  of  the  star  wheel,  and  places  it  in  a  proper  position 
to  repeat  the  action ;  the  bent  lever,  v,  is  returned  to  its 
original  situation  by  the  spring,  y,  before  mentioned ;  the 
end,  17,  of  the  bent  lever,  is  furnished  with,  a  spring  piece, 
as  shown  at  6,  id  fig.  1,  which  yields  sufficiently  to  allow 
the  lever  to  return  freely  by  the  points  of  the  star  wheel. 
The  action  of  the  above  described  mechanism  is  so  sudden, 
that  a  person  may  cause  the  nib  of  the  spring,  2,  to  strike 
the  revolving  dial,  d,  five  or  six  distinct  blows  in  each 
second  of  time,  if  required,  for  a  rapid  succession  of  ob* 
servations.  The  manner  of  preparing  the  instrument  for 
an  observation  is  as  follows :  the  main  spring  of  the  in« 
strument  should  be  wound  up  by  its  key  into  a  sjtate  ready 
to  act,  having  its  motion  suspended  by  means  of  the  small 
stop,  8,  projecting  through  the  side  of  the  case,  as  in 
ordinary  stop  watches ;  after  which,  the  arm,  t,  should  be 
raised  up  some  distance  from  the  surface  of  the  revolving 
dial  plate,  d,  by  pressing  the  finger  upon  the  small  pin,  6, 
fig.  2,  in  which  situation  a  minute  quantity  of  colour  (pre- 
pared by  grinding  tripoli,  or  other  coloured  substance,  with 
olive  oil)  is  to  be  introduced  by  means  of  a  camel  hair 
pencil  or  otherwise,  inta  the  nib  of  the  spring,  2,  beftre- 
mentioned.  When  this  is  done,  the  lever,  t,  is  left  at 
liberty,  and  the  point  of  the  screw,  3,  comes  to  bear  upon 
the  end  of  the  spring,  4,  which  prevents  the  nib  of  the 
spring,  2,  from  touching  the  surface  of  the  revolving  dial 
plate ;  the  minute  hand,  m,  should  be  placed  at  the  num- 
ber 10,  and  the  revolving  dial  plate,  d,  turned  round. 
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i|ntU  the  nuiqb^  60  be  brought  oppof  it^  to  the  i^rpn,  T| 
^  seen  ip  fig.  3,  in  which  situatioa  the  nib  of  tbe  spring^ 
i,  containing  th^  colour  as  before  mentioned,  will  be  neat 
the  outer  circumference  of  the  irevolying  4ial  plate,  n* 
If  ow  Bupppf  e,  for  ei^ample,  I  wi^h  to  e^cert^n  an4  regi»t#r| 
^y  tl^is  in^truiyxent,  the  precise  mpment  of  one  body  of 
pbj^c^  passing  by  anptber,  I  first  obi^erve  tbe  time  of  d^y 
by  any  good  watch  or  time*keeper,  and  by  means  of  thi^ 
stop  8,  pe$  the  instrument  in  motion  at  a  V^pown  opr  detect 
faified  timei  holding  the  instrument  ip  the  hand,  with  th^ 
^d  of  th($  fore  fingejr  bearing  ligbtly  upon  the  button,  ;^| 
seen  in  fig^.  1  and  3  ;  whilst  the  instrument  i^  in  motion, 
th^  divi^ons  upon  tbe  face  of  the  revolving  dial  plate^  p, 
jff^tf  regiilarly  under  the  nib  of  th^  spring,  2,  but  without 
tpuching  the  same,  ^d  the  minute  hand,  m,  advances  one 
^vision  during  an  entire  revolution  pf  the  dial,  i> ;  wh^n 
th^  instant  arrives  which  I  wish  to  note  or  ascertctin,  ( 
press  the  button,  z,  with  a  sudden  piotion  of  the  fore  fingeri 
which  causes  the  lever  or  anp,  t,  to  rise  and  fal}  egain 
^most  instantaneously,  by  the  operation  of  the  star  wheel, 
bent  lever,  ^*  as  hereinbefore  described ;  this  actipn 
^uses  the  nib  of  the  spring,  2,  to  strike  slightly  upon 
th^  surface  of  the  revolving  dial,  ^nd  leave  a  penpanent 
inarl^  or  dot ;  the  nib  of  the  spring,  3,  does  not  remain  in 
contact  with  the  surface  of  the  dial  any  sensible  time,  but 
.  is  thrown  up  again  almost  instantaneously,  by  the  action 
pf  the  spring,  4,  bearing  against  the  point  of  the  screw,  S, 
as  before  mentioned,  the  nib  being  caused  to  touch  th^ 
difl  by  the  momentnm  of  the  lever,  t,  overconiing  the  re* 
sif(tance  of  the  ppringj  4,  in  a  sUght  degree,  that  being 
SU^ient  to  leave  a  visible  mark  or  dot  of  colour  upon  the 
Involving  dial,  d,  by  alternately  pressing  and  relieving  the 
button,  z;  in  this  manner,  a  succession  of  marks  or  dotf 
may  be  made  upon  the  dial,  p,  without  looking  at  it,  }f 
leQuired  for  a  number  of  observations,  occurring  suddenly 
afl^r  each  other,  and  read  off  at  leisure  from  the  dial.  The 
\;Mtrwi9it  ftboy^  described  is  ^caf^^bl^  ^  uNirJpw  49#* 


yjij^ojji  dwriog  Jp  miumtef  pjf  tiipe,  w^tbo»t  fi^tenruptipn, 
pi:  clpji^^  Q^Vy  ^^^  ^^^^^  '^F  ^^^  int^erfefuig  with  another. 
J  hayp  ^r(?ftdy  meatf 9iipd  fhftt  ^  wfi  9^  Jhe  f priog,  2,  if 
^jfp  t^e  pyter  qrcumfprpop^  of  thg  leyplving  dial  p^ate^ 
I  i^lji^ji  tlie  instrufi^ent  is  fij^(  u^t  ^a  xxu)tl9a  to  comm^^f 
l^f  p})8jeirva^s«  I  hav^  aUfo  stated  tim^  tkp  spring,  t$ 
jgfik  tb^  f Jt^r  ^liLi^l  pxid  ot}^9f  inecbapUii^,  wliich  oau^eii 
jthe  ji^ib  pf  t^e  aai^  fpripg  ^  }?HtrJf  i^poi^  tjie  dial  plat^ 
yAxQU  reijuii^d^  ^a9  mounfi^d  upoii  ^  plat^  pf  metsl,  p^ 
<jpp^blf  ,of  soovipg  rppftd  a  peptj:^  ojf  laotioi^,  f,  in  th§  aa- 
^^f d  drftwbg,  axtd  lit  re^iaios  ibr  ms  to  npl^da  bow  (h^ 
][^^$]miBit^  motiop  ia  pjifowuaicated  to  th/^  plate,  p,  Wb!Ba 
lie  f)^u^  ty»nd,  w,  ppiatji  to  tbi»  ofispJb^  10,  aa  i^  %.  3, 
the  projecting  beak,  />,  of  Uie  plate,  p,  ia  ap^Hg^^inf^  th^ 
|maU^t  dtfun^ter  pf  tb^  snail  or  spiral,  p,  wbicb  allows  the 
j^if  pf  jh^  spring,  ^,  tp  recede  frpf^  the  oeptr^  of  the  r^^ 
f^Jyipg  dial  platis,  J>f  pe^  to  tb^  o^vQimi^rj^nc^  thereof; 
|ini^ '  a^  the  Of inute  b^xd  turns  rpiipd  a}wg  with  the  ana^ 
fff  ^piiralf  P^  once  i^  t^n  mi^t^,  tbi  n^ptioa  of  tb^  si^ai^ 
f^^^s  t^^  nib  of  t^^  spring,  2,  to  approach  the  p^ntr:^  9f 
ibfi  ri^l^plying  diaj^  i>i  gradually,  90  t^  thp  pupq«w4^  Pf 
^otf  pr  marks  ^hicb  ¥^Y  ^^  madd  ijppn  tb^  reyplving  di^ 
njjatp'  ^Ul  bf  afi^ge4  }fi  9.  spiral  dir^ctip/^  gomn^encin|; 
^  the  drci^ipfen^npa,  apd  .appFoa^ij^g  tfoe  p^ntxe,  .fo?9W« 
j^^  i;99»plete  evolutipn/»,  ^acb  evolutipn  ipdioatjing  ^ 
jl^i^te  pf  time,  fmd  tbe  placp  whfrQ  tb^  dots  or  UMgrkfi 
^WPl^i^  to  i)Ul  upcm  the  ^dial  lin^,  drawn  upon  the  dial, 
f^  ^een  in  fig,  9,  iqdi^te  tbe  HQoon^  of  time ;  ^  lopn  as 
^e  jfx^x^vAe  hi^d,  «n,  foa^  comi^leted  its  reyobitipo*  the 
ib^^  1^  .9f  the  pl^te,  p,  will  drop  suddenly  towarda  th^ 
Si^tf^  pf  the  snaiJa  9,  by  tbf^  actiop^  of  its  spring,  A,  b^or^ 
ifi/i^op$^d,  and  r^Q^.ys  t^e .  lub  of  the  ^pp ing»  2i  tP  the 
ipn^  cif cmni^renoe  pf  the  jcevolving  dial,  from  where  it 
fii|»t  /}tartf4  •  w^^  it  is  xeqpfiei  to  commence  »  new  a^ 
f^ps  €tf  /^^i^pw.  with  tbia  iQ«tcttmeiit»  the  do.t|  pr 
IIHKIF9  8i^«fily  iM^e  M¥s(  be  oleeoed  pff  the  ewface  i^ 
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the  reYolving  dial,  r^,  by  meaoft  of  a  piece  of  linen  cloth  } 
the  dial  itself  is  made  so  as  to  be  easily  remored  for  that 
purpose.  The  radial  lines,  indicating  seconds  upon  the 
revolving  dial,  are  not  dravni  in  straight  lines/  pointing 
to  the  centre,  but  are  described  by  arcs  of  a  circle,  the 
radios  of  which  is  determined  by  the  distance  between 
the  nib  of  the  spring,  2,  and  the  arbor  or  axis,  e,  of  the 
plate,  p.  The  instrument  above  described  requires  to  be 
wound  up  every  five  hours,  so  that- it  is  not  adapted  to  be 
used  as  a  watch  or  time-keeper,  but  might,  if  required,  be 
made  to  serve  both  purposes,  by  having  the  hour  circle^  h, 
divided  and  numbered  with  the  twelve  hours,  and  the  hour 
wheel  work  so  arranged,  that  the  hour  hand,  k,  would 
make  one  complete  revolution  during  72  revolutions  of 
the  minyte  hand,  m. 

In  some  cases  I  do  not  employ  c(dour  to  mark  upon  the 
revolving  dial,  as  before  described,  but  I  make  the  nib  of 
ihe  spring,  2,  with  a  fine  point  of  steel,  like  a  needle,  and 
I  make  the  revolving  dial  plate  of  tinned  plate,  or  other 
soft  metal,  in  such  manner  that  it  can  be  easily  taken  on 
and  o£r  the  arbor  of  the  seconds'  motion*  In  this  form  of 
the  instrument,  a  number  of  dial  plates  are  provided,  and 
the  nib  or  point  of  the  spring,  2,  makes  a  distinct  dot  or 
puncture  on  the  surface  of  the  soft  metal  when  required-, 
which  obliges  a  new  dial  plate  to  be  used  for  every  series 
of  observations,  and  admits  of  preserving  the  marked  ones 
imdestroyed.  Fig.  4  upon  the  sheet  of  drawing  repre- 
sents another  form  of  the  instrument,  being  adapted  to  a 
common  watch ;  h  represents  the  circle  for  the  hours  and 
minutfii^,  and  n,  the  revolving  dial  plate,  which  is  fitted 
upon  the  arbor  of  the. ordinary  seconds'  hand,  so  as  to 
make  a  complete  revolution  in  one  minute,  and  is  num- 
bered at  every  10  seconds  :  t  shows  die  small  -  lever, 
carrying  the  nib  to  contain  colour,  and  mark  upon  the 
face  of  the  revolving  dial,  n,  to  produce  the  dots  or  mariis. 
The  motion  to  produce  the  dots  or  marks  is  efiected  by 
the  button,  z,  exactly  in  the  same  manner  aa  described 
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for  tte  forfn^r  figures ;  but  the  moyement  which  is  therein 
descnbedi  which  causes  the  nib  of  the  lever,  t,  to  approach 
or  recede  from  the  centre  of  the  dial,  n,  is  not  used  at  all 
in  this  figure,  it  being  intended  only  to  dot  or  maric 
during  one  revolution  of  the  dial,  d,  before  cleaning  them 
off;  consequently,  the  lever,  t,  with  its  star  wheel,  &c^ 
are  mounted  upon  a  fixed  plate  instead  of  a  moveable  one, 
as  described  in  ihe  former  figure :  8  shows  a  small  button, 
which  serves  to  stop  the  motion  of  the  watch  when 
Inequired. 

Figs.  6  and  6  represent  part  of  the  instrument,  upon  a 
difierent  construction  :  the  figs.  6  and  6  are  drawn  to  the 
same  scale  as  the  figs.  1,  2,  and  3.    In  this  construction 
the  dial  plate  is  fixed,  and  the  dots  or  marks  are  made 
upon  it  when  it  is  required  to  ascertain  any  precise  mo- 
ment/ by  means  of  the  seconds'  hand  revolving,  and 
carrying  a  nib  at  its  extremity,  furnished  with  colour :  T 
shows  a  plate  of  metal  upon  which  the  mechanism  is 
placed,  as  in  the  former  figures,  except  that  it  has  no 
motion  round  a  centre,  as  described  at  e,  in  figs.  1,  2,  and 
3,  but  is  stktionary  :  n  shows  a  small  standard,  screwed 
fast  upon  the  plate,  p,  which  serves  to  carry  the  axis,  r,  of 
the  lever  or  arm,  t,  with  its  short  defent,  t,  and  perpen- 
dicular arm  or  det^t,  w,  against  wfaicdi  the  point  of  the 
star  wheel  acts  as  hereinbefore  described ;  for  the  move- 
mentin  figs.  1,  2,  and  3,  «,  shows  a  small  spring,  which 
bears  up  the  short  detent,  /,  and  depresses  the  lever  or 
arm,  t,  till  it  rests  upon  a  fixed  stop  in  the  standard,  k  : 
the  end  of  the  lever  or  arm,  t,  •  is  formed  like  a  sttiiall  cir- 
cular plate,  having  a  hole  through  its  centre,  a%  seen  at  t, 
fig.  6,  of  sufficient  size  to  admit  the  axis  or  arbor,  s,  of 
the  seckmds'  hand,  2,  to  pass  through  without  touching  it ; 
the  upper  part  of  the  arbor,  s,  where  it  rises  above  the 
surface  of  the  fixed  dial  plate,  w,  i^  formed  to  a  joint, 
upon  which  the  seconds'  hand,  2,  has  liberty  to  vibrate 
when  it  is  required  tomake  the  liib,  2,  touch  the  dial  plat^, 
w,  in  order  to  leave  a  matk  or  dot  of  colour  thereupon^ 


f^  \>§^hTp  <]e9crii>ed.  The  axbor^  f  >  b9#  two  #miJ|  tpwip 
|r(y^ctiog  from  it,  oo#  pa  (^wh  ud9  i  tbd  one  nMirkid4 
pi^ea  to  bear  yp  t^e  ni^,  2,  ^i  prw^ot  it  flmrkiAg  vpMt 
U^p  surface  of  the  dial;  a^dpt  wbM  required  ^  tha  ollMr 
i!Pfi^>  ^,  Qpar^laa  t^  malpi  t}>^  nibi  3,  atnk«  auddoa^ 
ilgf n  tba  dialj  B^d  la^ya  a  mafk  or  dot»  w  tbo  Ba»a 
J9999f  P  ««  tl^S  «Brii»g, «,  described  m  %»*  1, 3,  and  3 ;  the 
,WPPV^  b^f  i^f  blia  a  «mii  pi«#  3>  fixad  ia  ii>  ivhick  pia 
Ffllff^^ downward^ ,  a^^draa^hgii  peax to  tbe mafue  of  tha 
amall  round  plate,  formed  at  the  end  of  the  leYar,  t,  as 
}f^ft>i^  mM^ntioiied ;  tba  star  wheel,  he^t  lefet,  U^  ara  the 
f^ffltu^  aa  de^prlbad  in  tba  o^r  figiyrea.  Tba  oparatAoa  af 
fikp  %»f  ^  tuul  6  ia  as  .follows :  auppoae  tha  aacanda'  Jumd 
^  bf^  ij^  mot^Qp,  4pd  it  is  required  to  mark  or  note  aiijr 
l^r^ise  moment)  tba  buUani  z,  before  daacribad  in  figa.  1, 
fi,  9f  and  4,  is  prasaed  sp  aa  to  mova  tba  atef  «be^  lAicb, 
^y  the  datmt,  w,  raiaaa  the  ann,  t,  and  bnnga  the  andace 
fit  fhe  9maU  round  tplate  u^  to  tba  pin»  3,  and  raiaea  the 
AJib,  2,  .of  tba  sepoada'  hand  aoma  di^taac^e  from  the  dial 
l^lal^^  If,  depr^^iqg  the  spring,  #,  until  the  point  of  the 
liti^r  wheel  quita  the  eud  of  the  detent,  w,  til  which  inataat 
ftj)§  spring,  6,  re-acts,  and  atrikaa  the  nib,  2,  dnam  iipoa 
ij^  face  of  tha  dial  plata,  so  as  to  leare  a  asark  or  dot  of 
4^^ottr  thereupon ;  the  snmU  plata  at  tba  end  of  the  larer, 
T,  wpuld  act  equally  upon  the  pin,  3,  in  every  poaition  of 
llh^  a^cpnds'  baud.  This  oonatruetiQn  of  the  inatrument  is 
pnly  adapted  to  mwtk  daring  1  minateb  without  pleaning 
tbe  dial  plate  from  the  previeua  dote  or  marks,  ii^  the 
jyianaiPjr  before  mentioned. 

(laving  ^escribed  the  constrnetion  of  the  instrument  in 
auQb  manner  as  to  enable  persona  conversant  with  snch 
sp^itara  to  put  it  in  practice,  it  remaina  for  me  to  atate 
what  I  consider  as  conatituttiig  my  claim,  for  I  hereby 
declare  that  I  do  not  claim  the  separate  uae  of  springs,  atar 
wheels,  levers,  or  any  other  parts  therein  described  or man^ 
flipped,  but  only  as  coad>ined  and  applied  in  aooh  Joanaar 
^  t»  fimo  a  new  aatronomical  iastfumaat  a«  watab,ivlvah 


powj^es  the  prqpterty  of  ^fc^r^iping  and  xfoax^^  |bf| 
pc^qae  f^Qia^Qt  of  any  Amt^d  obfieryatio^  ov  w^4  9l 
pl>$firvatiQQ#,  by  mews  qf  ipi^ks  Qr  do^  imprifita4  iippn 
^  dial  Of  p^te,  wb^tl^  ^e  a^^e  b§  9ffec);^d  by  tb#  4^4 
9r  plato  f^rolymgi  w4  t)^P  markipg  point  r^ouMAi^g  $^%j 
^9i^afy,  or  by  the  paarkiog  ppifxt  r^YolTing,  41^4  0»§  ftid 
pf  pli^Lte  xemaini^g  atationary ;  tb^  ftpr^ng  bsurpJi^  ipb^t 
W9F)^f  ami  escapement  fo^  t^  io^tffWWt,  mv  ^  m^ 
'm  fioy  way  that  rn^y  b^  tbougbt  ^4vii|abL^  ^  I  do  |^( 
^ffike  pl%im  to  ai^y  pf  the  watcb  or  tim^^l^^ir  moi^^iR^fltllt 
^  fym  aQd  proporUoqi  qf  tb^  p»rta  xwy  b^  #iO  vawdt 
fM^QpFding  to  tb^  discxetion  of  tb9  yirprkpwi. 
)ja  wit^^ss  wh^rqof,  i8U}« 
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j5SP?n^#(?<¥  Sf^Ae  Pai^frninied  to  Wi\.LiAfi  Po^jirBXj  ^A<j(vpjjp^ 
of  Shpe'lane,  Londtm,  coppersmith  and  fngin^eVf  for  new  and  im^ 
proved  modes  of  adjusting  or  equalizing  the  pressure  of  fluids  or 
Hquids  in  pipes  or  tubes  ;  and  also  an  improved  mode  of  tneanerinf 
the  midjhidi  or  Uquidt.    DaM  My  1,  1884. 


WITH  AN  fiNGRAVlNG. 

TO  all  ^o  whom  tb^^^  pre§^DjUf  eball  poineji  Sec* 
Notff  know  jfe,  that  iu  coqapUance  with  the  sajd  provisQi  J, 
ih^  fi^id  William  Poptif^Xj  the  yoiiQger,  do  hereby  d<^plfar^ 
Ibat  th^  nature  of  my  ^^lid  iny^tioi^  ^qi\x  consist,  $i^  in 
^  improvement  on  an  apparatus  now  ij^  use  for  adjusting 
wd  gqu^bzing  the  pres^ur^  pf  fluids,  when  flpwipg  tbropgb 
pipps  qr  tubes.  This  said  improvement  is  of  a  self-acting 
jo^tUTP,  and  is  particularly  adapted  to  ef£ect  the  operation 
^f  adjusting  or  equalizing  the  pressure  of  inflammable  gaf, 
If^  flqwin^  througli  pipes  or  tubesi  for  thp  purposes  pf  illu«- 
IKji^atipPi  9ipcp  it  would  tend  to  maintain  an  ^tquality  ifi 
^  pr^sure  qr  y.i^lppity  pf  th§  g^^  whep  iss^i;2g  fvfXfSk  th^ 
1^9^  ^^u|»W,  B/?  ft?  ♦IJ^pby  tp  m¥^4m  file  to»f,»f 
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light' proceeding  from  such  burners  at  one  tiniform  height, 
Or  nearly  so,  although  the  pressure  of  the  gas  in  the  con« 
duct  pipes  or  mainsi  which  proceed  from  the  gasometer 
or  reservoir  of  supply,  might  vary  considerably  in  its 
pressure  from-time  to  time.  The  apparatus  may  be  sup- 
posed to  be  situated  under  ground,  in  any  required  part 
of  the  main,  for  which  purpose  its  operative  parts  are  en- 
tirely enclosed  within  a  box  or  case,  cast  or  otherwise^ 
attached  to  the  main ;  and  in  order  to  admit  of  a  free 
action  of  the  apparatus,  the  interior  of  the  said  box  or 
case  has  a  direct  communication  with  the  atmosphere 
through  a  pipe  or  tube,  which  proceeds  to  the  surface  of 
the  ground ;  or  the  communication  with  the  atmosphere 
may  be  formed  in  any  convenient  manner,  according  to 
the  nature  of  the  situation  where  the  apparatus  is  em- 
ployed. Secondly, In  an  improved  apparatus  for  equalizing 
also  the  pressure  of  fluids  in  pipes  or  tubes,  and  which  is  # 
particularly  adapted  to  the  operation  of  adjusting  or 
equalizing  the  discharge  of  water,  or  other  fluids  or  liquids, 
through  a  pipe  or  tube,  although  the  pressure  of  water  in 
the  main  or  pipe  of  supply  might  vary  occasionally  in  a 
considerable  degree ;  and  in  which  said  improved  appa- 
ratus a  number  of  weights  are  applied,  in  such  manner  as 
to  accumulate  according  to  the  resistance  required.  And 
thirdly  and  lastly,  in  an  improved  apparatus  for  measuring 
fluids,  which  apparatus  performs  the  operation  of  mea- 
suring and  registering  the  quantity  of  such  fluids  as  may 
be  caused  to  pass  or  flow  through  any  pipe  or  tube,  pro- 
perly adjusted  to  the  said  apparatus,  as  hereinbefore 
more  particularly  described,  by  means  of  small  gasometers, 
which  are  caused  by  an  arrangement  of  valves  and  pipes, 
to  move  up  and  down  alternately,  in  proportion  to  the 
quantity  of  fluid  which  passes  through  the  apparatus.  And 
in  further  compliance  with  the  said  proviso,  I,  the  said 
William  Pontifex,  the  younger/ do  hereby  describe  the 
mtoner  in  which  my  three  several  improvements  may  be 
performed,  by  the  following  description  thereof,  reference 
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being  had  to  the  drawing  annexed,  and  the  figures  marked 
thei>eon,  that  is  to  say  : — 

.  DESCBiPTioN  OF  THE  DBAWiNG.  (See  Plate  L) 

And  first,  with  reference  to  my  said  improvement  on  a|i 
apparatus  now  in  use,  for  adjusting  and  equalizing  the 
pressure  of  fluids  when  flowing  through  pipes  or  tabes :  in 
figure  7,  A  represents  a  portion  of  pipe  which  is  supposed 
to  be  united  to  the  main,  which  proceeds  from  the  gaso- 
meter or  reservoir  of  supply  aforesaid ;  and  b  shows  a 
continuation  of  the  said  pipe  or  main,  proceeding  to  the 
burners  or  part  where  the  combustion  is  supposed  to  be 
going  on ;  the  middle  of  the  pipe,  a  b,  has  a  cylindrical 
projection  or  short  branch,  c,  rising  perpendicularly  from 
it ;  the  upper  edge  or  superior  aperture  of  the  branch,  c, 
is  covered  by  an  inverted  vessel,  n  d,  and  the  lower  edge 
or  mouthy  n  d,  of  this  vessel,  is  immersed  in  water^  tar^ 
or  other  suitable  fluid,  contained  in  a  box  or  case,  e  b, 
which  is  cast  upon  or  otherwise  secured  to  the  pipe,  a  b. 
.  This  box  has  a  lid  or  cover,  e  e,  secured  upon  a  flange  at 
its  upper  part,  so  as  entirely  to  enclose  the  inverted  vessel, 
Dd:  T  represents  a  pipe  or  tube,  which  communicates 
with  the  interior  of  the  box,  e  e,  and  is  supposed  to  pro* 
ceed  to  the  surface  of  the  ground  or  otherwise,  so  as  to 
.afibrd  a  free  access  of  atmospheric  air  to  the  interior  of 
the  box,  E  E,  and  consequently  to  the  upper  surface^  dd^ 
of  the  inverted  vessel  aforesaid.    The  inverted  vessel  4s 
steadily  guided  by  a  projecting  rod,  A/i,  which  slides 
through  holes  in  stationary  cross  bars,  1 1,  so  as  to  admit 
of  rising  and  falling  in  a  perpendicular  direction,  with  as 
little  resistance  as  possible ;  the  lower  end  of  the  rod,  A  h, 
is  bent  sideway,  and  is  affixed  to  a  sliding  sluice  or  valve, 
o,  which  is  adapted  to  rise  and  fall  along  with  the  inverted 
vessel,  D  d,  and  by  such  motion  to  increase  or  diminish 
the  aperture  or  passage  of  the  pipe  a  b.     This  sluice, 
'when  fully  open,  descends  into  and  is  contained  in  the 
cavity  c,  which  is  formed  for  the  purpose  in  the'bottom 
.of  the  pipe^  A  B ;  the  upper  surface,  dd,  of  the  inverted 
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U»iH,  tn  prbtideil  itt  ihb  tenttt  thereof  wltH  k  iMA,  % 
which  18  connected  with  an  arched  beam  or  lerer,  N  ;  ttdj 
lever  moves  upon  a  fixed  centre  or  fulcrum  at  n,  and  is 
provided  with  a  weight,  p,  suspendecl  from  a  chain  at  its 
tfch^d  extrefmty,  o.    The  object  of  the  Weight,  p;  is  for 
{hi  ^rpdse  6t  balancing  In  part  the  weight  Of  the  inveHid 
tess^,  o  i,  and  csLusing  it  to  temain  just  suspended,  and 
in  gqiiilibtidtn.    When  the  gas  is  at  the  regular  required 
jiin&dlure  in  th^  pipe,  A,  the  operation  of  the  apparatus  ii 
ka  if&lIoWs  :— Suppose  the  gas  to  b6  flowing  thrbiigh  tii 
jSipe  or  ihain  from  the  gasometet,  in  the  directibli  showd 
Djjr  the  arroW,'  A,  It  ^ill  pass  by  the  slttice,  d,  and  proc^^a 
itibe  burners  thrdiigti  the  pipe,  b,  as  shown  by  th^  artbiffi 
i  i  but  if  the  pressure  of  gafe  in  the  main  St  A  sKbtiid  hf 
imy  fneans  be  increased,  the  gas,  by  its  elastic  force,  Wotild 
Operate  upon  the  inverted  vessel,  n  d,  to  raisd  ike'  said 
Vessel,  in  a  certain  degree,  6ut  o^  the  fluid  ih  ^hich  itk 
tiidiith  is  immersed,  and  will  thereby  draw  the  sluice,  (i, 
(4i^fii<5h  is  ai&iced  to  it  as  aforesaid)  clnd  diminish  the  iitik 
bJT  tile  aperture  through  vrhich  the  gas  is  obliged  to  pAss 
in  its  way  to  the  burners ;  thus,  instead  of  the  fiahies  or 
ilg6c^  being  caused  to  burn  higher  t)y  an  increased  ptedshr^ 
<Jf  gas,  occurring  in  the  maihs  or  pipes  of  supply,  tWV 
Would  b^  caused  to  hiaihtain  an  equal  height  under  su6n 
chinkes,  in  lik^  manlier ;  if  a  greater  ntimber  of  jets  6ir 
li^ts  should  be  turned  oii,  they  woiild,  by  requiring  k 
greater  supply  of  gas,  tend  to  diminish  the  pressure  In  th^ 
mkihs  or  pipeij  of  supply,  so  that  the  inverted  ves^^l,  d  d, 
wo'uld  descend  in  the  fluid  ^foresaid  by  its  oWn  gravity, 
^nd  would  thereby  lower  the  sluice,  0,  and  open  a  passag4 
of  greater  area  for  the  gas  to  flow  through,  in  order  to  liefet 
the  increased  demand.    This  apparatus  is  adapted  for 
veiy  considerable  variation  of  pressure,  since  the  inverted 
vessel,  b  d,  by  being  raised  more  out  of  the  fluid  in  which 
it  id  immetsed*  &^  aforesaid,  will  operate  k^  an  increasing 
w^i^fit,  by  displacing  a  less  quantity  <rf  the  said  fluid ; 
dcbd  ais  file  counter  vireight,  p,  at  the  eitreinity,  <5,  ot  th^ 
be^;  Ky  Is  dcting  constanil^  t^ith  tlife'  6slm^  unifohxi 


IKH^t;  L  k  66unteipoiife  f ^  ttie  iHfefteA  v^si^i,  die  MM 
^l  b€  pei^fectly  at  liberty  td  rise  dnd  fill  ^itfi  VW 
Mitfut^  vIlHsltidiis  of  l^rei^sttre,  wMcb  mkjr  Hal^iJeti  to  (^c^tif 
}ft  the  pipes  or  ihains.    And  Secondly,  With  reference  tS 
ihy  &dd  second  itnptovement,  being  dtt  improved  kppa- 
hrftti  for  adjusting  and  eqilalizlng  the  pressurfe  of  tiddii  in^ 
P^iH  or  tubed  as  afore^tid,  and  hereiflbfefore  de^cf ibed  to  ^ 
M  iikttlcrilafly  adapt^fl  to  the  (jperatioil  of  adjusiiii^  8i 
^tlalizihg  thb  discharge  of  water.  Pig.  8,  trj^oii  the  driiwin^ 
afiiifeiced,  tef  resents  a  section  of  my  said  second  itobrcJ^^-  ' 
isieirt  :  A  represents  the  ^ipe,  supposed  to  be  proceeding 
from  (he  pipe  of  supply  or  main ;  and  b  reptesents  k  con- 
fihuation  of  the  saine  pif'e,  "WhitU  iS  stippo^ed  to  ^rofeeeS 
tA  th^  ifetvicfe  or  part  v^h^tk  the  water  is  to  be  dischSLrfe^d: 
Thid  pipe  is  furnished,  near  the  middle  of  it^  length,  mVB, 
ff  turning  valve,  o,  and  the  up|ier  part,  a,  of  th^  pipe,  A  i', 
S^ins  into  a  cylindricsll  box  or  tesSel,  c,  tvrhich  contain*! 
a  blig  or  skck;  dd,  formed  6f  leather  bT  other  sufttcfently 
pIt&Ae  inatetial,  which  Will  present  the  escape  of  the  Quia 
iBWugh  its  substance ;  the  loiver  part  or  bottbm  6f  Uii 
ktiA  sa^k  Ik  attached  tti  a  itioveable  board  or'bfkte,  h, 
fXAch  Is  ca^Jablfe  of  rising  and  falKhg  freely  in  the  vesfeel,  fe  i 
the  tip^efth6st  edge  6f  tUk  Sabk,  d^y  is  s^(fured  by  beiiiff 
Screwed  flrrtily  bet^eeint  tfee  top  flange  irid  to ver,  i^'^,  ot 
i&^^ekelj  c^io  ks  effectually  td  pi^event  thii  iscapfi  dti^e 
Mt^  6i  'flhid  d  tliat  part,  although  the  plate;  n,  ih  a!  ' 
B6(?fty  te  rii^d  &nd  M  without  Ohstruction,  heing"  ^uidei 
find  Steadied  in  its  motion  by  ^  kmdl  f  od>  I,  sliding  through 
ft  hole  in  the  centre  of  the  cover,  e  k.  Over  the  lop  of  thiA 
Wd  a  pip'6,  f;  is  screwed,  having  a  free  bommunication 
f^lth  thcl  atthbs^here,  and  communicating  wit6  the  inte-^ 
Stir  of  the  sack,  dd,  by  holes  or  apfertutes,  f  r,  formed 
thtoti^h  the  lid,  e  e,  as  will  appear  evident  upon  inapebtloii 
6t  the'  iig.  &,  upon  the  drawmg.    The  turning  valve,  6, 
hkik  kii  arifa  dr  Uver,  ft,  {irojectiilg  ffoih  it,  ivhich  Ig  jointed 
te  lis  iaH^A  eilre^<$^  of  i  Mall  connectiifg  ro#,  ft  A,  the 
«|(ifer)&6yi  inA  df  ^hifih  ik  jointed  i6  th6  \xiLdihih4  otM 
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plate,  D.  By  this  arrangement^  when  the  pressore  of  the 
fluid  increases  in  the  main  and  pipe  of  supply,  a,  from 
any  cause,  the  plate,  n,  by  such  increase  of  pressure,  wiU 
be  caused  to  rise,  and  by  its  connecting  rod,  A,  wil}  tend 
to  move  the  turning  valve  into  the  position  shown  by  the 
dotted  line  in  the  figure,  so  as  to  diminish  the  aperture 
through  which  the  water  will  be  obliged  to  flow,  in  order 
to  be  discharged  from  the  end,  b,  of  the  pipe ;  but  as 
soon  as  the  plate,  o,  has  risen  a  short  space,  its  upper  sur* 
face  will  come  into  contact  with  the  lowest  of  the  sus- 
pended  weights,  ir,  which,  by  resting  upon  it,  will  operate 
to  prevent  it  from  rising  higher,  until  still  further  increase 
of  pressure  occurs,  when  the  plate,  n,  will  continue  to 
rise,  and  close  the  passage  of  the  valve,  g,  until  it  meets 
with  the  second  suspended  weight,  and  so  of^  throughout 
its  whole  range  of  motion,  the  suspended  weight,  ir,  pfo«< 
ducing  the  effect  of  an  increasing  resistance  to  oppose  the 
rising  of  the  plate,  n,  and  thereby  adapting  the  area  or. 
aperture  of  the  turning  valve,  o,  to  the  different  degrees 
or  variations  of  pressure,  so  as  to  maintain  a  sufficiently 
uniform  dischai^e  of  water  or  fluid  from  the  end,  b,  of  the 
pipe,  A  B.  The  vessel,  c,  might  be  surrounded  by  an  ex- 
terior vessel,  as  shown  by  the  dotted  lines,  s  e,  and  the 
vacant  space,  if  desired,  might  be  filled  with  any  proper 
materials,  to  prevent  the  effect  of  firost  upon  the  leather 
sack,  d  d.  And,  thirdly  and*  lastly,  with  reference  to  mf 
said  third  improvement,  being  an  apparatus  for  measuring 
fluids  or  liquids  by  means  of  gasometers,  having  a  reci- 
procating motion,  as  hereinbefore  and  hereinafter  described. 
Figs.  9  and  10,  upon  the  annexed  drawing,  will  serve  to 
explain  a  construction  of  the  apparatus  which  is  parti- 
cularly adapted  to  the  measuring  of  inflammable  gas,  for 
the  purpose  of  illuminating.  It  consists  of  two  inverted 
vessels  or  small  gasometers,  a  and  b,  of  a  cylindrical  or 
other  convenient  form^  which  are  suspended  by  chains 
from  the  opposite  extremities  of  a  beam  or  lever,  c,  moving 
upon  a  centre  or  fulcrum,  at  c,  in  such  a  manner  that 
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^the  xew^y  A-  apd  b>  mayb^  casO^ed  to.  reciprocate  or 
,move  up  and  dowi^  simultaneoufily^  but  in  opposite  qirec^ 
jtiQUsi  the  J  lower  edges  or  mouths  of  the  vessels^  A  and 
^9|  are  immersed  in  water  or  other  ^ujtable  .iluid,  contained 
.IB  this  vessels  n  and  e.  The  whole  apparatus  is  enclosed 
in  ap  airtight  ho^  or  exterior  case^  f  f^  having  an  exij; 
.pipQ  or  ^  tube,  h,  proceeding  from  it,  to  the  part  where 
the  gf^.i^  ^opposed  to  pe  burned  or  consumed.  The  gas, 
-w^icb :  is  .suffered  to  enter  ipto  this,  case  froip  tb^  TQaip 
.geometer  or  r^s^rvoir,  through  the  service  pipe,  o,  by 
,the  particular  arrapgem.ent  of  the  apparatus,  as  will  b^ 
hereafter,  dqscribed^  must  necessarily  pass  through  one 
.or. other  of  the  small  gasometers,  a. or  b,  and  in  such 
m^iy^er  as  th^  ^aid  gasometers  will,  l^y  the  pressure  of  th^ 
j;asi^,b|^  caused  fo,  move  up  and  down  ^Itemately,  thro,ug(i 
^^determini^d^  space  or  range,  Thu9,  if  thf  cubical  content 
jjiT  cc^acify  of  the  small.gasometers,  a  and  b^  and  the  exy 
tjent  pf' their  range  or  motion,  is.  previously  ascertained,  it 
yfiU  only  be  Teq^isite  to  know  how  many  tipies  th^  beam, 
^j,  ha^  repipro'catjedyjip  order,  tp  a^certftin  or  measure  the 
<|uantity:,of  jga^  which  has  actually  flowed,  through  the  ap- 
jparaiu3,  frcpoji  the  sej^yipe  pipe,  g,  to  the  exit  pipe,  h, 
jaforei^aidf  The.number  ,Qf  reciprocations  which  may  hay^ 
^een  perforsied  by  the  gadometers^^  a  f^d  3^  and  beam  or 
Jbever,  p,  is  ^nteaded  to  be  registered  by  a  train  of  wheel- 
jvQrk,  ffv  other  sijich  contrivance  as  is  usually  employed 
.)Epr  such  purposes ;  and  being  sufficiently  understood,  it 
^will  not  b^  necessary  to  give  a  description  of  it  in  my 
specification*  The  mechanism  for  efiectipg  the  register 
jmay,  if  desired,  be  wholly  situated  within  the  case«  ?  f, 
Jiavinga  glazed  aperture  in  some  convenient  part,  for  the 
jp^rppse  of  observing  the  dials  or  indexes  of  the  said 
^register.  This  glazed  aperture  I  should  propose  to  form 
in  a,  circular  ring  of  metal,  adapted  to  screw  into  a  socket 
,fixed  into  the  case^*  f  f,  opposite  to  the  dials  or  indexes 
foresaid,  in  order  that  acce98  may  be  obtained  to  the  ap- 
p^tfifi  iifL  case  ^of  ^erangementr  I  will  uow  ^escribe  th^ 
vou  u  '    c 
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maiin^r  In  ^ich  fte  gas  Ik  cfctii^ed  tc^  kniJkT  kHA  Ackp^ 
fronl  the  gksonlcftefd^  a  and  ^,  at  tli6  j^tbp^f  liit^dsj  (b 
,{)r6({uce  th6  desMd  eSlbct.  Th6  iier?ice  pipe,  6,  h  fdh&M 
Within^id^  fll^  cad6,  ^  f ,  td  ft  dbuble  branch,  Whitih  etitefi 
the  sides  of  the  Vessels,  i)  Slnd  ^,  and  turns  np  beri^otli  tftb 
gasometei's,  a  ahd  b,  aiS  shdWii  at  A  tod  t  in  tb^  figures ; 
the  upper  extremities  of  the  pipes,  fi  tod  t,  tis6  some  di^ 
tance  abov^  the  siirfkce  of  the  fliiid  conlaiiled  in  the  ressfels, 
D  ahd  £,  and  are  flimisbed  liVith  talves,  marlted  6  aiid  i 
in  tile  figure :  d  and  b  represent  ti^o  bthcif  pipes,  fHh 
tipper  exttemitieat  of  whibh  Hse  aboT6  (be  Surface  df  tbfe 
fluid  in  the  f easels,  D  and  £,  and  ar6  pfo^id^  tHfb  Valires, 
marked  5  and  6,  similar  to  those  lA.ii  mentioned.  Tfife 
pipes,  A,  b,  proceed  to  the  bottotH  of  the  vessels,  if  and 
£,  where  they  turn  sideways,  ahd  oj^en  directly  ifitor  the 
box  or  cas^,  t  p  \  the  valves  aforesaid  are  donh^cted  td- 
geiher  in  pairs,  by  small  levers  or  beams,  ni  kAA  n,  fn  ihh 
following  orderi  viz.  the  valves  5  and  6  forming  orie  pai/, 
and  the  valves  7  ahd  6  forining  tootheir  pair,  the  leVeili 
and  beams,  m  and  ti,  being  adapted  to  tnoti  oi^  fibrtrtfe 
upon  centres  Or'  fulchim^  iti  the  middle  of  ik^i  letigtlr, 
Which  oentt-es  are  supported  tlpon  brackets  6t  Maitdf&rdfe^ : 
o,  affixed  to  the  upper  extteinity  of  the  fiipe^,  k  and  t.  lif 
this  arrangement  the  corresponding  talveS,  d  and  t,  AM 
those  6  and  8,  ard  cdused  id  6pen  add  shut  Vith  d  sldiu^ 
taneous  moveioient ;  the  said  valvei^  are  caused  to  Doove  at 
th^  proper  intervals  by  the  ope^tion  of  smdll  sftlds  tMr 
projections,  q,  r,  s,  and  t,  i^bich  are  formed  bd  fl»<6  sideli 
of  the  rods  or  wires,  i  and  ^,  attached  to  th(d  ttpj^df  part 
of  the  gasometers,  a  and  b.  Thes^  studs,  ^  and  f,  «  AitA 
t,  do  not  operate  directly  upon  the  valves,  but  they  Iffe 
caused  to  operate  upon  small  balance  levei^s,  k  and  /,  whiifk 
are  made  hollow,  in  the  form  of  trunks,  and  contain  a 
portion  of  mercury  or  dthet  pdndexous  fluid,  th6  objict  of 
which  will  be  hereiiiaRer  eipldiiied^  Thesfe  balatic6  l«*eA 
are  adapted  to  vibrate  freely  upoti  tte  featne'  cen^Ws  df 
juotion  as  the  l^v'^tS,  m  and  n,  hxxt  With  ^flie  BbWiJf  df 


\>l 


a 


^  ^<itiii'et^,  X,  (yoid  -vmf  ^iM  U  f6  lue  ai  ^6  same 
tiiii^  th'e  ^tUVe;  ^,  UXdii^i  ti^  DiQ'  ^^bnieter.  b,  is  ^^q  ; 
Hk^  mk  i^oltkiki,  ^,  m  Sektini',  and  mce  Ue^g^ 
^t&i^  tOtstaitMiaii  id  eddkpe  ihrou^  ike  pipe,  $, 
itiio  &ii  6±tetl(^  i»^,  V  r;  .ihe  Vklve^,  S  ^d  7,  heing 

khM  #  dfbde-a,  {Ur  ^aw^  iif  M  ^g^'.   li^'  direction  ii 

^k<Si  t&e  ^  is  ^vHti^,  ^d  t^^'  dmciibh  &  whicK  iHi 
l^ibieieici  ^iSkia^,  ar6  m^iiSated  b^  the'  wciii^artoyfd. 
m-t^.  10.    jfn' ^^  ptiittidn  thie  iitbjl^ctiQg  ettSA,  rasdl 

a  t^^^  ^i(n'  iii^^  «»i(h  l&^^l^ck'of  die' Itaildii'd^'  U^irS. 
t'M.  i,  dM  tB  bdVk"&(j^^  tkdiA  n^ii  Mit  ciiiitatdi 

Viit^d  Miiiliil  thiik^  ik  afbfe^aid,  to  flow  to  itteir  pbp6sii4 
^dlf  si-  akiswh  hy  (hft  A  6h'ad^V  m  tlieiig.  ^^  hj  wfa^ 
^^liii,  iHk  'Mdi  fd  mxk  tte  meOd  W  ^w^cl^lil'pr^ 
I^M^i^i  Iftfd  %  i^iiifig  info  ctni^ce  t»fdi  M  ^bVmA 


^  ,_  _  ^jite^pbhding 

dMii  61 M  ^^«^t/  X,  tU.gy  fWm  ^iuch  mil  es^. 

^k^cit'  <i^,  Fk'  T^-  imrL'm  bdiiUfiu^  tidCil  tE4 

^^^^'^^sr  ^  iiici  y,  mh'  ar^  iifi^M  td  dil  ^^ 

ati|tf%M'   •      •  "      •■ 

c2 


"Kf  H^d  ^9f^Vf^t  bp  it  thereforp  \uio^,  tfi^t  I  do  not 
*»  %  f»rt?  ?9  §«•  '7  Pf  J*«  -d>^|9S  ?°»fiiW??  P??M 


!i?,4!  wl  /f  %  ?'.>,*e  afti^iu^  ?^???«.4,  w4  yy^jch. 

w  befe^i^b(ejEyr^  %8cnJ)e4jf8  pj^cuj^ljr  apphcable  to  fhe 
^enUioitt  9f  a'djptjjig  or  ,equ^ii»^  the  dlac^e  of  watw' 
oy  ff^f  ^l^f  .01  ^ui,4f  t^pJWglj  a  pipe  or  tuW^jipd  aW 

[uan^ty  .of  Sji^ca  flm^  lu  jga^y  be  «a^8eq  t^  paM  or  flow 

a 

^0«.  ,.     ,.  .      ...,       ..  ...    .-..  ...    .,     .   ...  .„. 

15^  W<i  Mi^^r  JPptirely  oey,  a^  JDey/sr  ■^ej^i^re  used  ia 
ti^j^  part  of  hiif  3JJsae8ty*p  kujgdpjja  of  Greaf  Brjjaip  and 
I^l^d,  ca|l.ed  Ei^land :  his^aid  Majesty's  dominion  of 
W^iw/  9fii^po^  <>f  Berw^slt  uppp  Jy?^d }  lufu^  .any  <jf 
h^  ^ald  }f(f^^ifB  .colonies  oj  plfuat^tions  abroad- .  hf^f, 
mi  WlUiam  Tpai\(»x.,  ^  ypp^er,  dp'h^^bj  decb«> 
thif  19  be  my  pjp)eci|5ca^on  of  i|?y  sjufl  ipventiop,  ^4  ^^t 
I  ^{).Te^ly  ^eiier^  this,  niv  sj^d  sp^i£ic«^ipn>  doth  com- 
j)y,  H»  all  re^peot?,  fufiy,  and  without  r|88:efTe  pr  jiifgt^se, 
yiUi  the  pfoviso  in  my  said  Itereinbefpi^  in  part  j^eciteg 
letters  patent  contained^  ijrherefof^  )[  do.hejil^^^'cli^^  4;j) 

nlj)])|  a|^  he|(einbefoi}9  set  forth. 

.. ft lyjtflPf? F^FSofj >f •  ... ,"  M 
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^  #?ow  *f<  *}^af  i«J  cpfppl}^9e  with  ihp  s^id  prpyigo,  f, 
t%W  W'4.1f#ft9  y«^H»  f*R  hf.T?))y  dgdare  the  nature  of 
DMr  ft^fl  iu|;^^pa  ^  consist  in  fepurinij  the  fonYar^  end  of 
^|l(^jl^,ijnc9M|^^(^^inaf^rtuorepar^cuItfrIymentioned 
^4  ^^cplb^  bj'peaw  j)f  fi  J)f  rp^dic^^lay  and  diagonally 
llgpgr^d  8t^f(v4  ni  *W?°Pg»  W^f^  constitutes  a  p^ 

itarf^  a!»4lyi95  mm  ¥ij  p«t^J  '^w»4  H  i^^m 

»m  ^°^  ft<^^9^  VpWMds  f?qm  th^  df fik,  FhiQh  copsU- 

rtl^i:  o«n|4jaoc«  lyith  ^«  ^ai^  prpyi^,  I,  tl^e;  said 
•^1^  X$^^  ^q  <)^>^cVy  ^escfibe  th^  n^a|;in«r  in  vfaiph  ( 
M(?W  W  W  N®?}^?lf»  ^y  ^fi  Mlo^JBg  description 
Vi?!??^i  ?^«'^P9;  ^FS  *»ad  t9  ^e  plate  anp? *9d,  tind 

DESCRIPTION  07  I'HB  BKGSATIN6« 

Fig.  1 1  ( Plate  I)  is  a  perspictiye  rie w  of  a  ship's  windlass, 
^ith  my  ss^d  apparatus  applied  thereto :  b  )s  tjie  lower 
part  of  t^e  samy  pall;  feistened  through  the  deck  to  a 
beam  under  it,  ai\d  moving  with  a  joint  at  e/  c  is  the 
m>p€!r  part  of  the  safetjr  pall,  tnoying  On  a  joint  at/.  These 
iy^o  parts,  of  tl^  safety  pall  are  kept  to  their  place  agamsf, 
and  p^ly  rounds,  theiyindlass  barrel,  by  means  of  a  chain. 
s,  which;  in  order  to  aUow  of  the  necessary  play  for  the 
motion  of  tl^e  palls  over  the  ratchets,  is  ^ti^hed,  at  one 
end,  to  the  flat  spuns:,  g.  which  is  fixed  to  the  pall  bit. 
as  shown  m  the  fissure  :  r  r  ar^  ratchets  on  one  side,  of  the 

ordinary  cogs  on  the  windlass  bJELrret;  there;  are  a  similar 

^'  ''  t^'^i^  'fv^    '^    ""%'    ^  '*  "•  '' fc  -•     V '  t    *"        V*  *^  '  •  i  f 
set  of  ratchets  on  the  other  side  o;  the  cogs^  but  which. 
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nttder  side  JottAch  psixi  of  ihe  Wftfetjf  pdl  ftre-teelb,  wlueft 

take  ioto  the  ratchets,  rr,  and  thu9  assist  the  oriimary 
palls  of  the  pall  bit,  in  preventing  the  wuidlass  from  ife- 
Tolving  in  a  direction  forwards :  x  x  are  rims  or  flanges, 
raised  on  each  side  of  the  ratchets,  r  i,  for  the  purpose  of 
keeping  the  ,two  parts  of  the  safety  pall  in  their  proper 
|)lace ;  /  /  are  the  bottom  parts  or  feet  of  the  perpenidicul^ir 
standard,  described  more  particularly  at  fig.;16.  Fig.  12 
represents  a  perspective  view  of  the  said  safety  pall,  show- 
ing the  teeth  or  catches,  l  h,  which  tsjce  into  the  ratchets, 
rr,  fig.  11.  Fig.  13  represents  a  section  of  the  windlastf 
barrel,  showing  the  form  of  the  ratchets,  r  r,  and  their 
relative  positions  with  respect  to  the  ordinary  cogs  of  the 
barrel,  as  also  the  rim  or  flange,  x  x.  Fig.  14  represetits 
a  section  of  the  windlass  barrel  of  the  said  safely  pall,  and 
of  the  ordinary  palls  of  the  pall  bit ;  jand  this  figure  i/i 
given  for  the  purpose  of  describing  the  jnanner  of  setting 
the  safety  pall  for  use,  which  is  as  follows  (ttiat  is  to 
say),  the  safety  pall  being  only  intended  to  a<^t  for  th^ 
purpose  of  resistance,,  when  a  more  than  ordinary  straiii 
is  brought  upon  the  ordinary  palls,  the  teeth  of  the  safety 
pall  should  be  set  about  one-eighth  of  an  inch  clear  of  the 
ratchet  opposed  to  it,  when^  the  ordinary  pall  \>esjB  close 
against  its  corresponding  cog;  then,  when  any  extraordi- 
nary pressure  against  the  ordinary  pall  bit  causes  it  to 
spring  off,  the'  safety  pall  takes  against  the  ratchets,  and 
adds  its  resistance  to  the  ordinary  palls  :  e  e,  in  this  figure, 
are  the  ordinary  half  palls  ]  mmm  are  the  ordinary  palls, 
in  their  resisting  position :  b  and  c  are  the.  two  parts  of 
the  safety  pall,  at  the  distance  of  one-eighth  of  an  inch 
from  their  corresponding  ratchets.  Fig.  16  is  a  representa- 
tion of  a  section  of  the  windlass,  showing  that  part  of  my 
said  invention  which  refers  to  the  forward  end  of  the  lever 
bar :  h  is  the  lever  bar,  passed  through  one  of  the  hand- 
spike holes,  in  a  ho^zontal  position,  the  after  end,  p, 
being  retained  by  a  lopg  hook  bar  going  into  an  eye  bolt 
in  the  deck  at  the  end,  n,  and  swinging  on  an  eye  joint 
at  the  end,  p.    The  part  marked  o  is  to  represent  the 
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^irpeAditnhLT  hatid&pike  hole,  corresponiding  with  the 
taotitontal  otie  which  intersects  it.  Now,  so  far  M  thid 
fig.  15  is  hereby  described,  I  do  not  claim  any  novelty  or 
^xdu'sire  privilege ;  but  only  in  the  parts  hereinafter  de- 
dcrib^d,  fts  foUdws,  (that  h  to  say :)  o  is  the  Cbrward  end 
oF  the  fever  bar,  which  it  will  be  seen  enters  into  the 
bearing,  tt,  which  is  supported  from  the  deck  by  the  per^ 
pendicular  standard,  w,  and  which  standard  is  supported 
in  turh  by  the  diagonal  bar,  n,  which  is  fastened  to  the 
deck  at  f.  These  standards  and  bearings,  and  the  diago* 
nil  hiiT,  as  also  the  safety  pall,  I  make  of  cast  iron^  and 
of  the  proportions  represented  in  the  plate  annexed,  the' 
size  of  course  varying  with  the  size  of  the  ivvindlass^  Now 
whereas  I  am  the  true  and  first  inventor  of  the  whole 
hereiiibefdre  described  lever  bar  and  long  hook  bar,  as 
^hown  in  fig.  16,  and,  in  fkct,  bf  the  mode  obtained  thereby- 
of  preventing  the  windlass  from  revolving  in  any  directioilk  ;* 
but  whereas  I  h&ve  published  heretofore,  and  have  allowed 
the  public  use  of  so  much  of  the  said  lever  bar  as  is  de-. 
licribed  by  the  letters  h  p  and  n,  I  therefore  do  not  claim 
exclusive  privilege  to  that  part  thereof.  But  such  a  bear* 
ing  knd  standard  as  aforesaid,  for  securing  the  forward  end 
of  the  lever  bar,  and  such  a  safety  pall  as  aforesaid,  placed 
abaft  the  windlass,  and  acting  upon  it  upwards  from  the 
deck,  in  manner  and  form  aforesaid,  being,  to  the  best  of 
my  knowledge  and  belief,  entirely  new,  and  never  before 
used  in  Ihese  kingdoms,  I  do  hereby  declare  this  to  be  my 
specification  of  the  same ;  and  that  I  do  verily  believe 
this,  my  said  specification^  doth  comply  in  ail  respects 
ftklly,  and  without  reserve  or  disguise,  with  the  proviso 
in  my  said  hereinbefore  in  part  recited  letters  patent  con* 
tained,  wherefore  I  do  hereby  claim  to  maintain  exclusive 
rightand  privilege  to  my  said  invention. 
'  In  witness  whereof,  &c. 

"         .    '     OaSSBVATIONS  BY  THB  PATBNTBB. 

The  p&toit  apparatus  has  been  submitted  to  the  in- 
i^pectiou  of  the  Croinmissioo^ra  of  hie  Majesty's  Navy^ 


iffifln  yfh^e  xqfpxt  th^  |fQrdl!1^f;tl»S'f 4ljjj»^hf,|?iyf}  \^ 
4st^  pj^^  fgr  ths  fitting  .^f  jUe  Sp]iy^  fjje  %aij^  gj^^  ^^ 

lOM^M,  ^.,  ^t  the  pftft  flf  GpMt  Y^Qj^tW  j^tfi  |\|Y?^ 
^B^yy^sf^a  theju;  HRflHaUfe^  ^gf o^ticju  of  tf|f  imJJQei 
WS^  ftjopi  wbqQi  thg  BPtentee  i^^  h^^^  ^o;plm^  ^y  tJi^ 

1  Tbf  ftpp^K^tufi,  |vhi^^  cpRsiste  of  b^-standaj^s,  |^^^- 
l»tP,  ted  *  wfetyTpiiiJ,  cpiRbjhes  fl^atue^,^  ift  f^pp^^aiaijcy^^ 
iwtb-sii^i^qitjr.pf  5pR»tfw;ticm,  aaji  ia  upt  jnl  tlje  i^qa^^ 

,  Tlift  prppprtie^  ppcvrtiw  ^  tlje  bw-«f^dards  ^d  l^Y?^^ 
Iw  at^,  tbftt  tb^  y§pd?r  tb^  yip^lfts^  sf)  il^ip  titn^e  t^f 
riiiing  at  anchor,  a  pey^of  fixture.  Their  pq^i^ej  oyer  ^h^ 
i^dlaas  prey-ent^  it)ie  pps^ibility  of  i^  b^ndi^g  pr 
yielding,  in  any  dic^ption,  to  tl^e  strt^i^  pf  the  cab|g^ 
and  wholly  relieves  the  paU^  ai^d  lyindlaq^bita  (rq^ 
poesBUi^;  coni^eque^tly,  the  incoi:(Yepience  sp  fre^ifef^jy 
liecruing  frOm  a  stminipig  qf  il^fk  ^e9m^  a|  tljte  ^fpJF^  V\^ 
he,  by  these  mean^,  §nUce]|y  urey^pted,  Tij^e  ^ev^^bfiif 
may  be  shipped  or  ansbipped  ii^staptanepusly. 

•  The  salety^pail  ia  calculate  ^  r^U^Y^  the  fore-p.aU« 
from  exceBsive  pressure,  anci  TY^ipb  POt  only  affords  effec- 
tive gecmrity  to  the  windlass,  ifhiUt  riding,  but  it  f^o 
imparts  that  security  at  tfa[^  finite  of  heaying ;  fpr,  ^c^re  it 
possible  that  all  th^  foi;e-*{itall8  pp.uld  give  w.ay^  tbe  sf^fetyr 
pall  wquld  most  ^fiectasUly  prevent  the  w^i^dlaa^  f^om 
flpng  round ;  added  to  which,  its  peculiaf  ponstructpn 
renders  it  impossible  to  be  upsetji  eyen  Y^hep  heaving^ 
against  a  head  sea :  neither  doas  it  occasion  ^Vff  MPl^^^r 
ment  to  the  required  rotatory  motion  of  the  wiadl^i),  and 
may  be  fixed  or  unfixed  with  the  greatest  facility. 

The  daily  recurrence  of  the  loss  of  lives  and  property, 
oocasiotied  by  windlasses  giving  way^  rep()€;rs  it  supjsr- 

i^veuito  desert  oa  the  grmt  aclyiMteg^^  (9  ^.^  A^^J^^ 


I^j^^ed  tf>  ayer^  the  frequ«ncjf  of  tpi^cbipf,  fcoi;;^  the  Hps^jf ! 

sfructipp  ,«f  .t|»e,  VHi##.  ,  ;      ,     I 

upon  the  body  of  ^  TTO41WP»  fP^W  M^«F!?«^y  4)?«?P4ft 

?l»pe  ft  8^09^  Of.  tf^stl^  .tl»e  wcapj;  feeigjit  gf  f^|  p^i^e  .o« 
the  after-part  of  the  wiaty^jp,  of»  .vJwp|».a/|3f  ^  fiipijp  .fi| 

bp»frf>  }iP94  fiPQflg^  t?  ^F^S<i  ft«fiP?e:  %  JPf-Ushet^  pa. 
each  side  of  th^.hwxel  jwithjp  %^&Qggp,  ip  ^f/ie^  tJ^  t^JO 
bairel  may  be  adjusted  by  the  passing  of 'the  ratdiets 
against  the  piece  of  bpud. 
ObservQ^hat,  on  each  safety-pall  is  inscribed  the  height 

of  il)«  wibdlays,  firom  tiM^4t!BmU»to^  lififik-wi^^iutfh  <l^ 
irimsh  it  is  adapted.;  but,  should  wrpyrtstaucfs*  Eitquire 
the  windlass  to  %e  £xed  ht^er  than  vth&t  is  inscribed  on 
the  safety-pall,  it  will  only  be  requisite  to  elevate  the  deck- 
plate  by  means  of  a  small  diock.  Let  the  teeth  of  the 
safety-tpall  be  set  about  dne-|ighth  of  an  inch  clear  of  the 
rat^het^  opposed. to. it^  when  the  or^inaiy  pall  b/^ars  dpse 
a^nst  its  cbrrespoi^din^  cog*  To  efiecji  this— pl^ce  a 
piece  p{  spline^  one-jeighth  of  soi  inch  thick,  ex^uding  to 
^e  fape  or  0at  surface'  of  a  rojtcl^et  on  each  side,  for  the 
lower  teeth  of  the  safety-pall  to  hang  upon.;  then — pro- 
ceed ^o  fix  the  deck  plate,  and  bor^  the  holes  for  the  deck 
l^olts,  .which  jnMst  b^  dpne  with  great  exactness,  in  order 
that,'^hen  the  shackle  bolt  "be  shipped,  the  safety  pall 
mi^y  lay  jeyjen  against  the  barrel. 

Th|e  spring  box  mu^t  be  morticed  into  the  pall  I)it  a  suf- 
fiqjlfi^njt Ji^epth  to  admit  of  the  plate  (which  is  intended  to 
aecure  it  from  the  weatherl  beins^  nailed  pn  iSush  with  the 
rail  bit.  The  bottom  of  the  sprmg  pox  must  ^Iso  be  nxpa 
a?  pjo^  9f  po^siWe  to  tW  ujjpW  part  pf  th^^  pafl  j?!ate.; 


kikpikA'taH6iHkf&lti  iiaiii  ^id^s^gers/  or  four  ^isU^ 
^e'rt  of  tile  first  (Tlass  ;  arid  th^pkrt,  6  d  U  D,  is  aclaptctf  ^ 
rfe'6eive  tWdvfe*  dtitsidS^  J/^Sseti^ers  ;  't  represeats  iKe  con- 
^jitidh  i^,,  WMcli  is  sittAted  ill  froiit, .  so  tjiai  he  ina^ 
fee  6apit)l^  oi  lobkiii^  Mt  cTear  6'vei'  tte  foai  t^Wfeh  th6 
carHage'  1^  to  trtlvet.  fhe  conductor  is  also  supposed  tb 
|)6sseiffi  a  cohtrbul  bvet  tfie  entire  macliinfe,  fey  hating  fodA 
pr  cords  coming  f o  hihi  ffora  all  6uch  p'irts  as  6iay  J*equife 
attention ;  and  h^  the  whole  Ckhnage,  niachinery,  and  all 
hdrig  fliounted  6'r  staspended  upon  springs  upotf  .ih6  "fe^d 
orpdrt  ib  trhicU  the  t^eds  a^  afijted,  the  motid'n  iv'otild 
ll6  Vfe*y  easy;  Kgrf.  2'  and  3  upon  t6je  dnhexfc'd  dk^iiik 
iiiliiefyh  te  e3i:t)ld.in  tli6  mechanigrii  forprop'eflhi'^  ffie^iaid 
locbin6tiye'  bkrriage  fdrwal^ds/tipbn  d  fail-way  or  a  (iothmon 
l-'oad  :  p  repi^ie^it^  the  inain  cfank  ia^is/tvhicKinflii^  draw- 
ing is  supposed  io  haV^  ei^t  crkn'ks  formed  out'6f^i(;^>&cn 
ot  whicK  s&i'd  cranks  hafe  a. rod  or  propeller  J6iii(ed  to  it, 
siinilaf  tb^  wtat  is  i*epresented  kt  g.  These  propellers  t 
construct  b!*  Aietal,  Atid  riiak^  tK^tn  hollow,  in  the  fonn  6F 
tubes',  so  as  to  contain  a  wooden  tod  within  the  tu'hutar 
part  tKferebf.     Th^  otTteffnost  6'itfemities    pf  thef  pro- 

8~*et(ers  are  sfeQufed  to  arched  ^iece6  of  metal  or  teet,  g, 
ie  curve  of  \Vhich  arcs  is  performed  by  a  radius,  about 
iequat id  their^tdiiis  of  Ifie cranks,  f  ;  and ihe under  suifac^'^ 
qF  the  curves  or  feet  arfe  i^od,  according  io  my  improve- 
ments, t^ith  pieces  of  cbrK,  shbti  hafr, '  whaleboiie,  or 
Q^ef  sui^t)Ie  material^  set  on  end  like  A  sti^  hard  brush  > 
the  said  substances  to  project  a  shorf  dffstahce  be^bnd  tlie 
points  or  extremities  of  ircm'  teeth.  Thus,  if  the  flexibfe 
iflaiefial  should  yiela  ift  any  cbnsidefahle  degiree,  the  poiiiti 
of  the  iroii  teeth  aforesaid  woiitd  come  into  coptact  with 
ifhe  ground,  and  v^'ould  act  as*  prdpellers  tb  advatnce  th'^ 
carriage  forwards. 

.  During  tlie  winter,  wHeii  the  surface  cff  thif  grburid  id 
covered  with  ice,  oV  h'arcf  snow,  t  interid  t6  fumidh  tki 
under  surfaces  of  thd  said  ciirveisy  or  feet),  with  steel 
points,  whibix  xhajy  project  sufficiently  t6  d^tie  the  gfoHiiii 
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6fteictirt^d,  brfeet,  g,  are  loaded  ititfl  te^d;  ttt' btfi^r 
j^6hd^bu«  tniiteri(i1>  in  otde^  i6  tettdet  tliem  stifficietilly 
heavy  to  oJ)eral€5  in  &  propei'  nmilner  upoh  ifife  grbtiticl. 
The  extr^tne  fendtl  t(  th^  propellers  dr6  fofin&d  oU  tlib 
tt|ip^f  6iirfttfe  to  a  joltit  dr  knuckle,  A>  and  hfeive  feligfet 
ibetal  tods,  h>  jbinted  tb  them,  ^hith  ktAd  tdA9  prdceed 
tfpwkfdk,  ahd  aii&  attstdied  tb  the  extrehiiii^gl  bf  a  number 
of  armii  61!'lferrers,  t,  motiiig  upon  a  fixed  centfd  at  U. 
'A16  leTets)  i,  iith  guided  in  their  fftoiidn  Bideways  h^ 
ftlidttlg  throng  Openings,  or  felits,  in  a  kind  df  eufvbA 
grating,  t^  Ai,  And  fliey  have  ^  small  ptlllfey,  or  rollei",  li, 
l^ofldng  Ihto  tt  grdH  o^  AoMJcfe,  Ifcf  d  ptbjecHhg  ^iecb 
froiai  ffife  titidfef  sid^  of  eateH  leVeif.  the  small  rdllfers;  ^,  vAk 
adkpted  to  h^ar  Upon  the  tipper  §titfacei  6'f  the  fehipes,  or 
eXcferttKc  wheels,  t,  t^hicfi  said  Whfeels  kth  moririted  uptth 
ah  idik,  of  i&Uaft,  tvr,  tuning  In  bearings  ^tipfiosed  to  bb 
sbreWed  tti  the  Carriage  fraine.  fhe  m^in  (irarik  aiid,  t,  ik 
fthriiihed  ^iWil  a  eog-tvheeT,/,  at  eabh  end  thei-feof,  a^  seeh 
it//,  ill  fig.  8;  6ne  6f  "^hich  whceW  ife  r^pr^^seHted  at^, 
in  fi^.  2?,  by  a  dbtte'd  circle  bniy  i  this  wheeT  c6mmUiHL 
cites  mbtlbn  tb  Another  co^  Whed,  cff  equal  dlam'etef  and 
huniBfeT  of  te^,  fixed  ttpoii  the  eiia  of  the  eicehtrife 
iAeel  shaft,  a.  Thus  both  the  said  bhafts  ai'e  tdused  "t6 
tevcdi^e  With  equal  velocities,  and  the  fehapi  of  situatibii  ot 
fhe  ctfrves,  or  ekcent^ic  wheels,  is  such;  that  tfie  levfefS  i\ 
by  the  did  of  4he  fods,  n,  are  Adapted  to  allbw  thfe  tinder 
iide^  of  Sach  of  the  propelling  ibet,  g,  to  feindh  jXpori  itik 
^6\sad  during  the  motion  of  thd  craiik  frW  Ifo.  1  id 
Fb.  8,  iltid  Ihen  to  raise  the  ftet,  g,  trp  from  the  gf ouhA  h^ 
the  eicetitric  pArt  df  the  wheels,  t,  fi^dm  No.  8,  by  No.  7, 
tb  iffo;  8>  i^Ach  of  the  feet  remaining  6leaf  of  the  ground-, 
firom  Wd.  6  to  Fft;  2,  And  thin  dei^cendltig  at  the  part 
fifMd  2  Id  1 ;  &y  thitt  niean^',ds  thefe  Are  iight  cranks'  f^pfe^ 
AMiea  iil  the  di^awlng  by  the  fjgs.  ^  atid  3,  io  thetA  SvouTd 
l«  feigltt  ^dtieilefs,  d,  Atid  ei^M  fodd,^H,  Wltk  thelf  leVir^, 
I,  vtOt  efxdentilc  t^heelt^;  i,  ^hic^,  by  operating  rn  A  f e^- 
to  mi^fsA6n^  wbtdd  tedd  to^  pf odtee  t  c^ontiitbgiii^  ud 
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imifonD  action  upon  the  carriage  to  propel  it  forwaidB, 
tb(B  pinnVa  hfting.ao  amuiged  relativety  to  the  prop^ll^i:s 
that  the  said  juropc^rs  may  coipe  upon  the  ground^  ftr9t 
on  one  side  of  the  centre  line  of  the  car^ag^,  tben  upon 
the  opposite  side  of  the  centre  line^  therefaty.  avoiding  any 
jde^eof  side  motion  <Nr  riggUng  of  the  carriage  along  the 
ground ;  and  in  order  that  the  cranks  may.  be  sufficiently 
Bti^j  I  propose  to  insert  a  support  ior  collar  between  every 
pair  of  cranks^  as  will  appear  evident  from-  inspection  of 
the  parts,  q  q^  fig.  3.  ,  Each  of  the  propellers^,  g,  will  \^ 
guided  in  its  motion  sideways,,  by  working  through  a 
groove  or  i^lit  formed  in  the  lower  part  or  bottom  piece  of 
the  hinder  part  of  the  carriage,  as  represented  by  op,  in 
fig.  2.  They  will  each  of  them  have  a  line  attached  to  it, 
being  conveyed  over  pulleys  along  the  uppermost  part  of 
jthe  carriage  to  the  conductor^  in  order  that  he  may  ar- 
.range  the  ivorking  of  the  same  according  toithe  nature,  of 
the.  road  over  which  he  has  to  travel»  or  In  turning  round 
a  comer ;  this  latter  movement  of  raising  up  some  of  the 
propellers  from  the  ground  will  act  very  conveniently 
along  with  the  simple  turniog  of  ^he  front  wheel 
of  the  carriage.  I  should  at  the  same  time  recommend 
that  tiie  wheels  were  each  provided  with  a  gripe  or 
break,  the  handle  of  which  were  within  the  power  of  the 
xonductor,  so  that  he  might  descend  a  hill  without  diffir 
culty  or  risk ;  and  in  travelling  up  hilly  ground  it  will  b^ 
found  very  advantageous  to  have  transverse  pieces  of  wood> 
or  other  sufficiently  hard  material,  disposed  acj-oss  the 
breadth  of  the  road^  between  the  lines  of  rail*>way^  the 
said  pieces  being  placed  at  about  five  or  six  inches  asun* 
der»  as  may  be  found  moat  convenient  for  the  feet  of  th^ 
propellers  to  act  against  in  propelling  the  carriage.  Th^ 
aforesaid  mechanism  will  be  found  equally  applicable  to 
the  propelling  of  ploughs,  harrows,  or  other  agricultural 
machines  or  implements ;  but  the  feet  of  the  propellers 
will  require  to  be  made  larger  in  proportion  as  the  ma* 
chine  is  intended  Uf  trOLvel  over  i;ineven  or  ^fl  ground^i; 
I  bav^  ngw  4fi^^ed,  i^^tl^jrefer^nipe.  t9  th^  aoi^exed 
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^x^'wmgi  Ay  inTeiition  of  certain  improvement  in  the  con- 
«tniotibh  of  damages  or  other  machines,  to  be  moved  at 
propelled  by  mechanical  means,  and  I  do  hereby  declare, 
that  I  confi&e  my  claim  of  invention  to  the  fallbwmg  pai^- 
ticulars,  viz.  •  First,  the  general  arrangement  of  the  ma- 
bbinerybr  apparatus  for  propelling  by  mechanical' means 
cairiages,  ploughs,  harrbws,  or  other  agricultural  niachinps 
br  iifaplements  as  hereinbefore  described,  with  reference  to 
the  tonexed  drawing.  Secondly,  I  claim  the  exclusive 
iight  of  having  the  rods  or  propellers  in  such  carriages, 
or  raacbiBel!s,  jointed  to  cranks  situated  at^idifier^nt  angles 
iipon  the  same  axis>  so  that  the  extreihtties  or  feet  of  the 
propellers  will  act-  upon  the  grolind  iii  succession,  at  a 
lime  wfaeii  they  are  moving'  with  the  greatest  vdocity,  or 
Marly  so.  -Thirdly,  I  make  claim  to  the  burved  forifi  of 
the  uiider  surfaces  of  the  feet  of  the  propellers,  being  de- 
ilcribed  by  a  circle  of  libout  the  same  iradiu^  as  the  radius 
of  the  erankd  which  inove  them,  in  ordef  that  the  said 
feet  may  accommodaite  themselves  more  easily  to  the 
groulid^.lLnd^especiallyia  the  act  of  turning.  And  fourthly^ 
t  daim  the  right  of  eniploying  bristle's,  whalebone,  bf 
odSeir  plifoUe  materilir  affixed  to  the  under  surface  of  the 
tunrfed  feet  of  tbft-  propellers,  as  a  substance  to  come 
foto  ddtotaot  with  the  ground,'  and  hold  sufficiently 
th^reiipbn.^ 

The-foi^m'  atid  proportion  of  the  varioiis  parts  of  the  ap!^ 
paratliB  dehatituttng  the  m^dhanism-  aforesaid,  must  be 
tari^id  according  to-'ttae  circumstances'  of  the  case,' without 
d^pkting  from  th^  obji^ct  of  the  invention,  as  hereinbefore 
deiB€rft)ed  and  set  forth. 

io'^wilueBs  whereof,  &c.  Scic.  .^ 

0^5skvAT10NS  BY  THE  PATENTEE. 

:  Until  a  better  moving  power  shall  be  obtained,  I  pro- 
fit*- to  use  a  high-prefisure  steam  engine,  with  two' 
cylmders,  spas  to  dispense  with  a  fly-wheel,  the  boiler  of 
which  I  recommend  to  be  on  the  Ameripaoi  principle  of 
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jnultiplied  coils  of  fouUl  ^pper  tpbe ;  $^94  fl9a?d4llg  ^ 
lig^t  and  a  large  surlac^  for  jfcbe  fiip  ^  c^}t  iipoii  in  1^  iPfiU 
^Pif^y  ii^  which  case  pp  possible  dang^  fr^m  lM||Wt}«i|p 
coiild  aris^.  The  water  to  be  forced  down  a  pip^  alang 
ihfi  flue,  a|id  the  ste^n  to  com#  out  below,  at  the  huttMt 
pfurt  of  the  tube.  Rain  water  to  be  used ;  a|id  to  §a¥S  it 
a^d  the  heat  as  much'as  possible,  the  &^t  {Hp^  £rom  tlif 
st;eapi  pngine  ought  to  be  inserted  6  of  8  ii^hes  into  thf 
ivater  cistern ;  the  end  of  the  pipe  to  be  like  the  rose  of  % 
iwtering  pan,  the  orifices  of  which  to  be  small  tubes  abofi^ 
an  inch  or  two  long,  the  sum  of  the  af  ^  of  whish  to  bf 
equal  to  the  area  of  the  exit  pipe*  By  this  means  thesf 
would  be  little  waste  of  water,  and  it  could  be  piunp^ 
b^ck  into  the  boiler  so  long  1^  the  water  in  tb^  pifterpi 
can  be  kept  under  the  boiling  poipt  of  wp^ter  i^  v^eua^ 
In  some  degree  this  arrangemept  would  iQfl^e  the  mglM 
|t  condensing  one,  and  at  no  time  would  4ie  piesiut e  §ll 
the  e^it  steam  l)e  aq  impediment  worth  PPmidfiVAticilp 
4ithoug)i  my  locomotive  carriage  is  adf^pted  fpr  cominM 
TQ^s,  and  for  ploughs^  hawiwp,  9u>.  yet  it  i^  upm  ml? 
roads,  ice,  and  snow,  that  the  peat^st  edfantage  wonli 
t^e  gfLined,  and  where  the  fwdity  w^pid  bo  iwEBfiMie^ 
The  raiUoad  repcesentsd  in  ^e  plat#  is  intfiided  t^  hi 
^e  of  woo4>  and  th&tj  ftift  pf  i^  npon  wbi^h  4^  whfiili 
are  to  move  ought  to  be  covered  with  very  thin  flhwl  if9B> 
liven  in  thi^  country  such  a  pp^ies  qf  mflri:^  Wi|u}4  fiot 
bf  yzpenijive ;  but  in  some  pfirts  ^f  Sttrf^pei  R«««i»j  W^ 

^nKfma,  it  wonld  ce^t  leiis  thnn  %  well-mnde  «om«mii 

9094.    The  stninps  of  tl^e^^  ia  fwtf  would  hi  gfMral  b« 
ail  the  foundation  required.    The  following  «re  Aa  fiMn 
cipal  uses  to  which  I  think  the  lacomotiva  eairiagn  above 
described  might  be  put  :— 
1st  To  propel  canriages  on  conmion  roads  or  fields. 

'  *  lUs  species  of  boiler  aad  dstera  I  lecommend  fbr  steam  Tessels 
fp  limgTOjsges^  end  whftcfi  Ike  fist^n  fwuld  slwm  bs  ke|H  si  i^ 


» 

4A,  T^  propel  oMrmg^a  vp^^  ska^  oxk  womt  mA  iMt 
Mk.  To  piopdi  Mmogef  Qv^r  hot  iwidy  4^«lrtP  i  wd 
ilh.  To  pM¥#l  m^il^e  a%n:i||g9a. 
I»  Ae  t)ir9€i  U^t  cuw  tl)«  pi^si^gqrii  mginef r,  Mil 
V  vQuld  be  prolMted  frqm  cQld>  bettj  »n4  V%i4i]ie 

•  To  mob  p^noAs  »^  m«y  bo  ^iipogdd  to  tsy  my  iATWlG|Qii 
t/vitt  be  beppy  to  gi^o  €iF«ry  faeiiAty  ud  iittomal^oD  in 
^  power* 


«/re«^^  jfouMurarAfy  /Surry ^  Etq*Jor  an  improvpaeni  in  addition  ip 
ihe  iuiei^g  or  iioping  and  ireafment  of  horses*  fiet.    Pated  A\xf,  5, 

TO  aU  to  wb(m  tbe«o  psoteatfi  ahall  come,  ^*  ko. 
liTpitf  telM  jf^>  tbat  in  oompUaQee  iRf  lib  tbe  said  proYiao,  i, 
Iha  «ImI  Hobert  Dioluneon^  do  hereby  declare  that  tbe 
WttBi^  ofmy  said  inreiMaoD,  and  the  manner  in  which  the 
mne  ia  to  be  performed,  era  papticnlarly  dtoieribed  and 
aaoertfuned  aa  foUows^i  tiiat  se  to  eay  :^^-{t  eonriets  in  the 
famietioii  or  conetraetion  of  pecnliar  implements,  whicli 
t>eaU  leelirs,  and  in  the  application  of  Ae  s^me  to  ^ 
Dnt  ef  hoiese,  for  the  pnrposo  of  supporting  them,  and 
l^sodneing  feae  and  comfort  to  such  animals,  aa  weH  as 
foar  ppoQiQling  the  beaHhy  ^tate  of  tiieir  foet^  by  affording 
tiiam  peotectiDB,  and  oiaintaining  a  proper  degree  of 
aaoislnre ;  and  likewise  of  certain  additional  parts  to  be 
nsed  in  the  sboeiiig  of  horses  for  work,  as  hereinafter  de* 
(Mflibed*  In  ulA  the  91  dinary  oonstractians  and  applicationf 
of  korsea'  shoes,  the  iron  lAioe  is  so  placed  and  fixed  to 
HDI  hcx>f>  timt  ^  whole  weight  of  the  animal,  when 
standings  bears  opon  the  outer  edges  of  Aie  sole,  andlhe 
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fk'og,  or  tough  elastic  central  part  of  the  foot,  which  naitire 
evidently  intended  should  bear  a  portion  of  tiie  weighty  is 
raised  and  removed  altogether  from  contact  with  the  ground. 
By  thia  means  one  of  the  most  considerable  members  of 
the  foot  is  thrown  comf^letely  outof  action^  and  the  whole 
weight  of  the  animal  is  suspended  or  hung  (as  it  were) 
tipon  the  crust  or  front  circumference  of  tiie  hoof.  The 
proper  distribution  of  pressure  upon  the  foot,  by  throwing 
a  portion  of  it  upon  the  frog  and  sole,  is  very  generally  ad- 
mitted ;  and  it  is  a  want  of  proper  attention  to  thia  cir- 
cumstance^ that  produces  some  of  the  disorders  to  which 
the  feet  of  horses  are  liable.  The  principal  objects  of  my 
invention  are,  therefore,  to  produce  this  pressure  on  the 
frog  and  sole ;  to  make  its  quantity  variable,  according  to 
the  exigency  of  the  case ;  and  to  maintain  such  a  proper 
quantity  of  moisture  at  all  times  upon  the  foot,  as  shall 
prevent  its  growing  hard  and  cracking,  and  as  shall  insure 
the  healthful  expansion  and  growth  of  its  parts.  To  pro- 
duce these  desirable  ends,  I  use  the  apparatus  or  implement 
riiown,  flatwise,  or  in  plan,  at  fig.  4,  (Plate  IL)  and  i&  sec- 
tion ;  or,  as  it  would  appear,  if  cut  through  longitndiaally,  ^ 
fig.  5 ;  its  size,'  form,  and  dimensions^  varying  with  that 
of  the  foot  to  which  it  is  to.  be  applied,  or  the  exigeaoies 
of  the  case ;  and  this  apparatus  I  call  a  rester.  It  consists^ 
in  the  first  place,  of  a  base  or  stiff  piece  of  material,  a,  6, 
for  the  purpose  of  giving  strength  and  conaiatence  to  the 
apparatus ;  and  on  this  account  I  form  it  of  thick  buffer 
tanned  leather ;  carpet,  or  woollen  cloth  painted  on  one 
side;  felt,  such  as  is  used  for  hat  making;  canvass, 
stiffened  or  strengthened  by  painting,  vamishiog,  or  oe^ 
ment ;  or  tarpaulin  or  floor  cloth,  or  any  similar  materials 
that  will  bend,  so  as  to  permit  its  introduction  into  ike 
shoe,  and  yet  is  sufficiently  rigid  or  stiff  to  maintain  its 
place  when,  once  put  in.  To  the  upper  part  of  this,  base, 
or  that  which  goes  next  to  the  horse's  fi>ot,  I  sewv 
stitch,  or  otherwise  attach  and  fix,  two  pieces  of  sponge, 
thick  an4  poioua  felt^  sbeep^ft  akin,  taimed  with  the  wool 


iq^oa  it,  or  other  soft  elastic  and  absorbent  iqaterial,  an 
^t  cc;  or  else  I  form  the  whole  of  ooe  piece,  in  which 
fsase  the  triangular  portion,  dd,  must  be  cut  out  and  re- 
moved, so  as  to  make  room  for  the  frog  of  the  foot  to  enter 
it,  and  bear  upon  the  base  of  my  apparatus.  The  pro? 
j^cting  pad,  cc^  foro^ed  as  aforesaid,  must  fill  up  the 
whole  sole  and  hollow  of  the  foot,  and  surround  the  frog 
as  nearly  as  possible ;  consequently,  it  will  require  more 
pr  less  projection,  according  to  the  depth  of  Uie  foot  to 
winch  it  is  applied,  and  which  it  should  fit  as  neatly  as  pos- 
siUe,  its  intention  being  to  retain  water  or  any  oUier  fluid 
with  which  it  may  be  moistened  in  contact  with  the  foot, 
imd  thus  to  ke^  it  in  a  damp  state  as  long  as  may  be  re-* 
quired.  To  the  underside  of  the  siud  base,  a  b,  or  that 
side  which  is  next  the  ground,  I  also  sew  or  otherwise 
a.ttaGh  a  pad  or  cushion,  e  e,  fig.  5,  which  must  be  of  such 
sisie  as  to  be  contained  within  the  opening  of  the  horse 
shoe,  and  of  such  thickness  as  to  exceed  that  of  the  shoe^ 
pr  its  el0yation  above  the  ground ;  consequently,  wheneyer 
the  foot  is  put  to  the  gronnd,  the  bottom  of  this  lower 
padj  e  e,  will  come  into  contact  with  it,  and  will  receive 
the  pressure,  which  will  be  transferred  to  the  base,  ab^ 
and  fr(Mn  thence  to  the  frog  and  sole  of  the  horse's  foot. 
pk  order  to  apply  these  resters  to  horses'  feet,  the  stiff 

£  rejecting  edge  of  the  base,  a  &,  is  to  be  introduj^ed  into 
le  hollow  space  thajt  occurs  between  the  arch  of  the  sole 
of  the  horse's  foot,  and  the  top  surface  of  the  shoe,  as 
shown  in  fig,  6,  which  is  a  general  section  of  the  horse's 
foot,  with  the  shoe  and  the  rester  applied  within  it.  In 
s6me  cases  where,  from  want  of  space  between  the  shoe 
mod  the  foot,  or  other  cause,  it  may  appear  desirable  to 
use  a  base  or  middle  piece,  ab,  of  little  rigidity  or 
stiffness ;  a^,  for  instance,  when  it  is  made  of  hat  felt,  I 
then  cause  small  metal  projections,  such  as  are  shown  at 
fff,  in  .fig.  7,  to  be  rivetted  upon  such  sole,  their  length 
beiqg  just  sufficient  to  take  sufficient  hold  of  the  inside 
0|  thoshoe«  to  hold  the  rester  in  its  proper  place  i  and  iu 


bfhfer  bftbed,  pktticulajrty  in  disordei^  hei,  Wheii  it  ih^  W 
d^dik^bU  td  remove  &nd  r^pkce  the  resteirfr^qtiently^  I  tMi% 
iiBb  bfthe  holdfast  olr  thin  )^Utei^oti,  br  6ther  m^tal,  bhot^ 
hi  dififet^ht  fornix,  at  figs.  8,  d^  and  10^  in  i^ctt  th^  fiildd 
))Ointd,  1^,  If,  pass  betWi&en  the  foot  d^d  th^  iron  iihofe; 
While  those  at  X  A;  ^re  tnbVe&ble  updh  the  li^etb  4,i;  'iA 
aehtred;  atid  may  ^e  turned  bkckw&tds  knd  forwki'A^  tti 
remove  or  ftit  the  rest6r  at  pteasure.  th  ^onue  basei  ttke- 
Mdle,  infitlead  of  htt^chihg  the  pads,  c,  c,  fi^.  %  tb  the  bad<i 
a,  b,  I  Ynake  them  of  the  s&me  materi&h  as  afbreskld,  b\it 
loose  «ind  dbtached  As  at  fig.  II ;  and  in  this  ba^e,  aftei^ 
causing  them  to  fill  up  the  hollow  of  the  foot  flilly  ^h'A 
properly,  I  introduce  a  base,  either  <viSi  ft  stiittii'g  of 
pdAiihg  of  uniform  thicktiess,  or  without  any  padding  bt 
srtul&ng  a;t  all,  on  the  Inside,  and  I  fix  ^nd  attabh  It  by  tiny 
6f  the  means  ^fore^dld;  All  the  ubbv'e  described  a)ipft- 
iiettus;  it  must  be  understood,  i^  required  to  be  applied 
bttly  to  horses  in  the  sUble,  and  not  when  thiby  are  Al 
#ork.  In  order  to  meet  ahd  give  Support  tod  ^fels&UI^ 
to  feet  of  the  greatest  depths,  I  form  a  double  hag,  th^t 
ik,  a  bftg^th  a  diylsion  bt  partition  between  the  t^b  sM^d^ 
tHth  a  strong,  stiff,  projecting  edge,  rendered  SO  b^  paint 
br  Varnish,  see  *,  k,\  fig.  12  j  which  rim  or  miargln  Is  fof 
the  potpolb  of  passing  between  the  foot  &nd  the  shoe,  to 
hold  the  apparatus  in  its  pkce  as  aforesaid.  The  mouth) 
bi  opening  of  these  bags  or  pbckets  are  at  the  heel,  tod 
hy  these  t  Introduce  first  a  sufficient  (quantity  of  packing 
br  stuffing  of  'sponge,  felt,  Wool,  Shavings  of  leather,  '6i 
bther  ftoft  absorbent  tod  elastic  materials,  either  t6  fill  hp 
the  hollow  of  the  foot,  tod  to  produce  the  requisite  pi'eS- 
j^Ure  and  moisture ;  I  then  introduce  into  the  lowest  pocket 
ht  division,  or  that  next  the  ground,  a  small  pallet  oi 
piece  of  Wood,  leather,  or  other  sufficiently  hard  sub- 
Atance,  cut  into  the  fortn  shown  at  m,  fig.  12,  br  els6  t  fin 
toeh  pocket  or  division  with  shavings  of  leather,  f>itd  b^ 
ra^,  hay,  of  other  faubstances,  until  I  have  produced  thb 
hfeOesgafy  pressure  Upon  the  frog ;  WheU  the  ^eoodfeli  Ot 


dttM  piiilli)^«)Mliel^  irf^  i^.  M^  freiMd«ti8«6f,  it 
H^  h&  tA&iintiy  M  Imt^  Aeiii  6f  diflererit  degreeil  df 
thiUdMgi  ik  cMftr  to  Mt  ditfbreitfr  depths  6f  fe^  sfift 
tfrfk«  Ami  fMj^et  l!te^6iiA  Oe  laiM  t  Hitoihc^  liu^iJitf 
imaHmOtttMhti  i9Ali6#nfttfig;I3;  H  bolislsts  of  Ml 
iMiitMl  frog  of  iiM,  or  o&er  ftattrid,  pf^;  lutvUt^  ft 
d^g  «lf  fiMMA  Of  hmmMred  voiii^  fliifed  irikksr^^Iy  iksio^ 
il)«»  M  ny  dyH,  iic^  ^dd^  *,'  ii,  of  tMf  dpHiig  gd  Vetwe^  ^!Ki 
ttotf  Mdlii^  fbot;  ^dftir  tlie  iqpring  itself  is  srdifed d» 
bMC  ipwatdi^  iMTiBg  iti  ends  indined  to^wsMs  Hie  shoe; 
add  is  &Md  letiiiiifMifieSdlmetatfrog/^,  ^^itwill  of coorse 
biir  Utat  aMiftetfel  frog  np^ztdk  ageiose  ^e  reti  fiog  6f 
tile  hoM^s  foot  wiffi  «  degree  of  stretigtlt  of  pressure, 
e^^dMt  Id  the  po#isr  6f  the  ifrkrg,  wHeh  of  cothrBe 
limf  bo  ind«grMtar  6f  Idis  sit  t^^cMnre,  1^  the  ftjtplicff^ 
tioB  of  tHe  stfbMMd  itfttations,  or  sndi  of  thesb  as  artt 
anAslsMtitito  to  the  parfi6«dar  ease,  ie IvrS be  seen  tiiat  a 
iMMk  ilbffe  ettcrent  stopping  6f  Che  foot  presthnre  oii  tHii 
frog  aod  Si^lcf j  iaid  apjificdtioii  of  moisture,  are  obtiiinei 
tlubk  by  ttiy  of  tte  ineibs  now  M^  foi^  Slick  imfposes ;  I 
n^Of^^  how^ter,  extehd  my  inrentron  and  improyementi 
td  hbidmr  feM  #hi^it  lit  the  yard  br  sttible,  btit  likewiira^ 
a^l^  H  to  th^in  #Hen  kt  Work,  by  iiie  foliowing  meaiis :  Is 
ikn  Am  flkeke^  hKfitk^  jirepBred  and  cleaned  thef  foot,  «tiid 
put  il  ttts  fl  proper  ibM  fbr  receiving  the  shoe  as  nsoaf ;  if 
tiMF  jfilb^  is  tery  hoRoV;  and  I  find  it  etpiedient,  I  istdp 
rMM  Itofi6|  and  ifi  tip  the  bdlloW  of  the  horse's  sole 
tvHk  •diCafehed  padditig,  so  thiol  as  w3  iablikti  it  nearly 
1#^)  Hfieit  tiho  shoe  #ii3i  its  appurtenances  h  put  dtl/  and 
tbft  if  bait  fbhned  of  Aee^  lAdh,  tdiilted  or  taW6d  Wi4b 
ike  #Mi  dtf  ity  Mid  «Hacbed  either  ijimpfy  to  the  iron  frog 
iM^RMe  Mnfio Aetf,  by  mettm^,  or  stitched  a^  it^  marghi  t6 
i^pMeil^  Of  aoHi,  %mng  tekther,  or  other  mateiitU,  td  ^^ 
if  MffiMib  9^  ^irofebtion,  ^nd  in  which  I  form  &  pocket, 
ii  mdlMkrf^  wherein  to  introddce  dtuffing  as  before  de- 
s^MfMy  fdf  iU  ptt^ocMf  of  Mhi^  lip  a  m^ 
fjMk  MRtiiKbttif  i)f  iBir  fbot>  in  tirhica  tSsuitef  fiili  irafr  w&^ 


is;  to  be  fastened  by  riyettmg,^  oe  9th6fwjs^tft  tkia  uf(^« 
material  or  piece  of- clqth  as  before  described*  :or<  to.  a; 
giece  of  tbiqk,  ieltj.  painted  canvas,  or  aQy,oC;tbe  at^ong. 
substances  hereinbefore  nan^ed,  as  pproper  fgif  lytftJ^iyig^tiML 
1)ase,  or  any  other  substance  ^hidi  m|Ly  be  fit  and  pru^er/ 
f(f>r  the  purpose.    This  must  b^  cut ,  to, .  the  exact;  li^mx  pC? 
tjie  fxtemaledge  .9f  the  foot,,  fiss^ownat.  fig..  1?,  and.!* 
then  strengthen  or  protect  the  under  side  of  4|ioh  pi^e.of . 
material  by  an  artificial  frog,  or.  centre  piefe,  ^.ir^ii  pr 
other  inaterial,  either  with  or  yiathout  the.i^pringy  19,71,  sbQwn. 
in  fig.  13.  This  metal  .plate,  or  artificial,  frog,  ts^  to  be  ffMin; 
tejned  with  nvet%  having  .wide  washer8,.of  pla^,,tq  rond^i^. 
them  more'secure,  to  the  said  piecjs  of  ma^rial.;.  ap4  having, . 
if  necessary,  ^rst  ^8t0]^ped  and  prepared  tj^e  ^t:aa  i^re-^ 
fi|ud^  I  next  place  the  piece  of  material,  socutco^t aiMl 
protectedy  oyer  the  same,  and  then  appjlyjjiie,  ^b^e.  OKer. 
this,  as  shown  by  the  dotted  line  in  fig.  13,  and  niol  it  (o; 
the  hoQf  in  the.  usual  manner,  when  the  QftU . wiU  fiMS. 
throj9gh  the  said  piece  of  protected  she^pski^f,  leather^or^ 
otixer  material^  which  will  thus  be  firmly  att^oji^- tOithe; 
foot,  and' will  be  immoveable  until  the  shoe  is  remu^y^d. 
The  foot  and  shoe,  when  so  prepared  aii4  finishad,  wsill. 
hiave  the  appearance  showa  in  fig.   14,    when   viei^d 
from  the  under  side.     In  a  foot  so  prepared  and  shoed, 
it  is  evident,  that  any  required  degree  of  pressuicc,  or 
none,  at  all,  may  be  produced  at  pleasure,  by  adopting . 
the  spring  shown  in  fig.  13.     It  will  also  be  evident,  that, 
from  the  absorbent  nature  of  the  materials,  or  stoppiBg,  - 
introduced  into  the  hollow  of  ihe  foot,  it  will  always,  be. 
kept  moist,  from  which  the  most  beneficial  results  may  be. 
expected.    I  likewise  occasionally  turn  down  the. edges  of; 
the  metal  plate,  or  false  frog,  ;>  q,  figs.  13  and  14,  not  only 
to  give  it  greater  strength,  but  because  it  is  ai^  excellent  • 
preventive  against  slipping.    This  artificial  frog  might  be, 
made  in  one  piece,  as  at  fig.  14,  or  as  shown  detached^ 
from  the  shoe  at  fig.  15,having  ahooked.point  at  49,  whicdi, 
may  be  used  or  uqt;  but  by  inf^king  tbem^ia  two^a^d 


^f^i^  tMp.  t^etli^P,  »  at  ig,  13,  ihe^  fluhtUrfee  and 

iti^gtti  of  the  sp^ng,  or  the  depth,  ahap^,  a^d  mihfttaaee 

9f  *e  frog,  s^y  be  suited  eracUy  to  the  exigwoy  rf  the 

9Me*    J^etfy,  I  deqkaxe,  that  although  I  haye.  described 

the  yafioUs  formft^  or  ahapee^  of  the  «Q¥eral  parts  of  m^ 

invention  and  apparatas,  and  the  m%te|iala  of  whioli  i 

eoficdcve  they  are  beat  made  and  eonatmcted,  yet,  as  my 

mVeittion  doea  not  conaiat  of  theae  alone,  I  do  not  oonfimr 

myaelf  to.  them,  inaamnoh  as  it  may  be  neocisai^  to  tvgy 

them  to  auit  partietthtr  ^ases.    The  ea^^nce  of  my  inTaa^ 

tion,  andtha  only  pait  of  the  aame  which  I  claim  tbft 

whole  and  exdnaiye  tight .  ai^  benefit  of  under  my  afota^ 

aaid  hereinbefore  in  part  recited,  patent,  is  the  appeiaiw 

iurtrabore  deacribed,  namely,  the  iirtifidal  frog  of  iron^  or 

other  metal,  with  or  without  a  apring,  and  the.  aoft  andf 

elaatio  picking  oi  aheepskiuj^  with  tike  wool  upon  it^  lir 

odier  fit  material,  aa  hereinbefore  mentioned ;  and  I  there^ 

fioie  claim  the  we  of  all  sach  materiala  aa  poaseaa  tiift 

lequiaitt  properties  of  retaining  moiatu^e,;  and  piotectkig^ 

and  aaaiating  the  fopt  when  used  and  applied  in  the. 

manner  described  by  figa.  13,  14,  a^d  16 ;  that  is  to  ssey;, 

when  used  and  nailed  upon  the  foot^  in  coiyunction  whdt 

tte  ahoe  as  afbresaid..   The  yamish  before  alluded  toy 

iirhich  I  make  and  use,  is  fonned  of  Qve  ouncea  of  alieli 

be,  with  one  punoe  of  turpentine,  an^  32  ouncea  of 

alcohol;  a^d.  the  paint  whicb.  I  prefer  is  that  ki«)wn  hy 

4ie  name  of  RibUesdate's  co^ok  cemeiptl,  wh^a.  mixed  w^ 

common  oil  paint 

In  witness  wlierepf^  8cc.  8^.  £cc« 


Detcriptum  of  a  ^mjJa  t^jiparaiui  for  Iffting  heavy  gpod$  from  the 
ground  into  carts  or  waggons.    By  Mr.  J.  W.  Boswkll. 

Communicated  by  the  Author.. 

It  has  oft^^  appeared  to  me>  that  society  wooid  be 

ijiliah;  hearted  by  c^piQiiittcations.  pnbUshed  idaliitt 


a  dfpa^dtmf^  U/Hag  ^Miy  «hw*. 

Ill  ttMM  ntMMi  ^i^  t§Kf  hAte  9§hsmi  W  HO^ 
tnkiiltf  in  tb^?  i^ertd  t^urstiltd  er  €tttpl6yiilei]rfi;  «Ml 
lAiob,  ihim  yttriott*  eircumdtandesj  flMf^  ttH^  il6tb#  ibte 
io  Midtof  liioi>lfiiT^  ta  th^ofiselveB  by  tte  e^clttiif^  riglft  ^ 
tt9ft«Mit^«rotiitofiiettiii,tho«gb  TaMaM  ibt  tktif  «pf^ 
Aatloii  to  j^rpoBds  df  itcknowkKlged  ulifity. 

inftnteeed  by  iMtf  <ifinioii>  I  bfti^  eoifi«niiKxt6d  Mutivl 
f&pmm^HMdk  ilp|iiMlred  to  nto ito  MOlaiii  dmlitef*  of  dni 
^•Mrijitkni^  ftr  t>tiblkNittld6  «t  inerioiMi  timesi  und  ihooli 
hten  MtMiiftittM  ofb^rtr^  but  hate  been  prevtaled  portlif 
Mm  tiM  pr^si«^f«  6f  «»f  bi»ilieM>  tfid  psrtly  from  cosfli^ 
^hmtkni  with  wkioh  if  U  n<ft  liwteriat  to  trotiblie  yoiir 


Smi0  c^  Ibeiie  I  iM^eliiui  the  Mtisfaiiitfdn  to  see  fldbptedl 
if  gMtktteii  #lfo  b«d  tecrrd  opt^oftaniiy  to  tttrti  Aaar  lo 
|»aotac«l  «tiH^  tban  I  tNid.  One  genMelMn;  who  tm^ 
IMO  of  my  improTenlentd  on  the  Sebennto  Bngfhie  for 
Biiskig  Wftte^,  haul  had  the  Kbendity  to  iw^ktfowledge  kii 
Ifnfiag  tAetM  hk  ideftd  frotti  my  paper  tdotniii^  to  it  in 
Kithokdn'e  Philosopfateal  Jonmaly  in  what  he  pnbMshcd 
mpeetittg  dti«  mattisr.  And  anoth^i*  gendeman  h«r  dMee 
ita  the-  honoor  to  taike  out  n  patent  lately  Ibr  my  Method 
of  .Mimng  Ships  by  Conjp{>fedBed  Aii^  which  wae  piibUaheA 
iia  liie  Number  of  th^  Repertory  of  Arts  for  Aprils  1816/ 
%diiebvhBoweter/I  presume,  cannot  be  of  ttrach  use  te^  him, 
mi  by  dMs  pubHcaftion,  I  ha/te  ndt  only  esliabKsbed  the 
priority  of  my  claim  to  the  intention,  buiof  eouMe  havis^ 
rendered  his  patent  null  and  void. 

These  two  instances  Wifl,  I  hoj^;  g^e^  lioHie  ^of  of 
what  I  have  asserted  relative  to  the  value  of  such  publican 
tions,  and  excuse  me  for  again  taking  up  some  more  of 
your  pages  with  similar  communications. 

Having  had  obcasion,  some  time  back,  to  setid  off  i^everdi 
large  cast  iroii  vessels,  some  of  which  weighed  contider- 
ably  more  than  a  ton  weight,  and  not  beihg  provided  with 
m  trinttB  lift thmn  infto  the  cart,  I  had  tooontr^  sohie 
ter  Ae  purpose^  ke»s  oxpensiv^i  trottbieMflM) 


loM  AMbg^toteH  tbtoi  the  tttttod  «fbMi  of  « 1i«ltM»  «r 

I  httd  Bbm^  ded  ifitnH  h  fWr  ^Uy&kl>  attd  ititaii  ttrflif 
cord  that  had  served  for  binding  pearlaah  caskfl)  htttM^ 
ttliif  !HMi]MLtbi)ddb«Miiil  kp^Vk^  «^4lli«MMkMd; 
IHdk  tlibj^>  ho#evei*y  I  M&de  ittshlft  ^  e»e«<li<nk  u  teM» 
|H>M<y  appahittitt,  Whith  I  f ootid  ttWrnOf  teHtf^^ifeftklbt 
¥^f  ^Sem^,  t«ry  nimpli^  tiaally  put  iogelh^>  txk  i^mk 
Wi^ti  ^tA  which,  M  ^M&en  ibby  ^fud  ^  of  Mie  ^4  tfsiikir 
^M,  eqtiBBjr  seWieeltble;  I  will  describe  tt  Itit^. 
'  With  thtee  of  tii«  spam  I  erected  iAM  iii  t^ttttiMlf 
|ft6tigh  ithj^ropeH)^)  MdlM  u  tribtigid,  tihited  by  ^dfdi 
tbg^ef  tk  tbp,  tod  ditergii%  fttifflciehUy  M  bottofli  M 
ttftk^  it  ftii^y ;  to  lil^  t6p  tif  tbfs  I  JMilteii^^  by  MtfeM 
WMMUk  bf  irop^,  %  istMn^  bMlch  pl^nk  by  tti«(  ttdidtaL 
^^lW6Ifig  h  edgeways,  (ot  Wii)i  iti  plane  teftitall  to  tHift  w 
tile  bDritbh,)  which  i^hthk  W«ji  iiibdr  14  ftet  long,  10  iMMk 
%)ftiad,  atid  abotit  !^  indM  thick ;  to  t^e  fend  of  «il^ 
)ilgfkiA:  {  Advened  a  large  Bc^le,  tMned  for  wfeighing',  mi 
H^bttred  ft  wen  hf  triple  coitte  «tt  du$h  aAgfi^;  I  ihMi 
%Hitll^txloWn  th^  otfater  ehd  bf  the  pitfifik  VufScitotty 'Mir 
^  Itiire  the  sode  BhoVe  the  level  of  the  tart^  «!td  fti  iMi 
%'o^tlb1i  fakd  i^  bound  fiimly  by  seVerti  roahdH  of  biiM  W 
w  f^festsl  Which  I  desired  to  ttttse :  I  IlieQ  hlid  the  mOt 
lolifted  wttih  heavy  ihkfters,  i(WeTghts,  fietm  of «toit^  a&i 
4Me^1^,)  till  it  balanced  iiht  vessel^  niter  which  it  was  eaflilf 
tills^d  Md  |)laced  in  thd  nkYt,  by  batkihg  the  IsMe  idl  k 
iB6£m&  mudtV  it  ih  tite  pfopet  poi^tion  ^  and  tiifeii^  by  ikkixng 
JStk  Wfei'gfats  but  of  the  tctlt  igain^  the  appaiHittid  was  an 
If^jifffil^  diiteng^ed. 

'  I  Soiihd  this  simple  apjparatirt  so  convenitot  tout  toadnat 
isfi^,  that  I  nfted  it  seVertd  ttmes  aftelrwanto  for  tiSi^ 
t»Mts  of  Epsoth  sldte,  iaftd  tSther  tnMtM,  tfltlid^1200im;% 
l^hii^i  ibads  tne  to  atippose,  ftat  one  t>A  thb  «iamfe  pnMifift 
INNlkl  be  found  tery  nsdfnl  Ibr  Misitt^  toy  weight  gMMir 
^fln  whtft  ^fe  tifto  botitd  Hft  ^rah.  Alciiil^  toA  tfrttft 


lio«)4.b^  fi<)r4i|t4g«<m  to  hft?e  ope  erected  permmeiuljr 
for  the  use  of  any  business  where  heavy  weights  ar^ 
f«%iiii$ed  to  b^    rfkifiTod  frpa^  ^e  ground  into  carts  or 

; .  Whsm  joi  sppaxf  ttis  of  this  kind  is  wanted  for  pennaneat 
mmf.l  irovid  recommesid  the  following  alterations  to  be 
mitde  in  ito  eonstruction*  Instead  of  three  spars  placed  as 
Jltfoae  described^  a  single  pqst  might  be  fixed  erect,  about 
JLOt^tf  h^^  and  be  well  secured  from  inclining  from  th$ 
perpendicular  position  by  the  usual  means ;  in  the  top  of 
Ibis  post  a  hole  should  be  bor^d  Tertically,  I4.  foot  deep  at 
jlfistj  iM^d  be  secured  by  an  iron  cap  well  fastened,  having 
^. aperture  directly  over  the  hole ;  the  use  of  this  hole  is 
i»  f^ceive  the  shaidc  of  a  pieqe  of  strong  iron,  forked  above 
to  receive  the  centre  of  a  balance  beem|  and  having  holes 
j#  thfif  forked  parts  for  a  gudgeon  to  be  passed  throiigh 
Abeui^ .  ai^d  the  beam ;  a  scale  should  be  fastened  well  by 
diaiqa  to  one  end  of  the  beam,  so  as  to  be  about  four  feet 
Iroin  the  ground  when  the  load  was  fiutened  to  the  other  end 
#f  tbe  .beam,  or  a  little  higher  than  the  bottom  of  a  common 
Mt,  and  the  other  end  of  the  beam  should  be  furnished 
jsfiih  a  short  chain  and  hook  for  taking  up  any  packages 
larMh^  matters  which  were  required  to  be  raised  into 
cMs.  A  number  of  half-hundred  weights  should  be  also 
fff^videdy  equal  collectively  to  the  weight  of  any  package 
V9ua]tly  sendt  off  Ae  premises.  The  square  half-hundredfl^ 
Urbich  are  made  with  a  handle  sunk  in  the  body  of  the 
weight,  would  be  most  handy  for  this  purpose,  as  they 
Aould  be  readily  piled  one  on  another  in  the  scale,  when  re- 
quired, without  any  danger  of  falling  off;  weights  of  other 
-eii^s  might  doubUessly  be  used  for  the  same  purpose ; 
buit^t  seems  to  me,  half-hundred  weights  could  be  raise^ 
-quicker  into  the  scale  than  larger  or  smaller  sizes^  for  a 
given  Ijoad,  by  men  of  ordinary  strength.  It  will  be  obr 
wiom,  that  the  use  of  the  forked  support  for  the  balance 
I^Q^ni^  having  a  ^hank  descending  into  the  body  of  the  pos^ 


ii  taadsdt  of  the  beam  being  turaed  moid  homMbdiyi 
for  the  greater  convenience  of  putting  goods  into  cMti^ 
f^ile  they  remained  in  a  fixed  position ;  for  which  leaA^o 
the  shank  should  be  well  rounded  abore,  and  fit  pro(ieil^ 
in  the  cap,  add^^ould  also  have  a  socket  let  down  mUt 
the  body  of  the  post  to  sustain  its  lower  extreHOtty,  to  aAr 
mil  of  its  being  turned  round  with  more  factlitjr.  •  ^ 

As  this  apparatus  serves  most  of  the  purposes  q{  a  cimii^ 
if  it  should  ever  come  so  far  info  use  as  to  require  aname^ 
I  would  propose  to  call  it  the  Balance  Crane. 

All  the  cranes  hitherto  used  hisive  a  d^ect,  from  which 
this>  which  I  propose  here,  would  be  free,  which  is,  they 
fsquire  very  near  as  iduoh  time  to  raise  a  small  vwi^ttif 
a  large  one ;  for  though  the  winch;  or  other  operating  part^ 
which  puts  the  machinery  of  tiie  crane  into  motion,  may  be 
turned  round  somewhat  quicker  for  the  small  weight;  yet 
as  it  must  be  turned  rouiid  an  equal  number  of  times  in 
bdtfa  cases,  the  difierent  degree  of  speed  which  a  labourer 
MK  use  with  the  smaller  weight  will  not  "be  found  of  niuctf 
benefit;  whereas  with  the  balance  crane,  the  time  and  tlie^ 
labour  must  be  exactly  proportionate  to  the  load  to  b^ 
Mfted ;  ten  hundred  weight  only  requiring  h^  the  numbei^ 
of  weights  to  be  lifted  which  would  be  necessary  fi>r  at 
ton,  and  a  smaller  load  proportionally  less.  ' 

I  have  seen  some  cranes  where  this  defect  was  attempted 
to  be  obviated,  by  having  two  or  three  toothed  wheels  of 
difierent  sizes  on  one  axle  in  the  madiitiery  of  the  creaELe^ 
00  fixed,  that  the  pinion  turned  by  t£e  winch  or  handle  of 
the^  crane,  might  be  transferred  from  the  wheel  of  the 
larger  diameter  to  tiiat  of  the  smaller  size,  when  required 
for  a  smaller  load ;  but  it  is  obvious  that  this  contrivance 
could  have  but  a  very  narrow  limit,  and  could  only  var^ 
according  to  the  number  of  wheels  placed  for  that  purpose; 
the  addition  of  which  proportionally  increased  the  expence 
6f  the  crane,  and  its  complication,  while  the- principle  of 
die  balance  crane  enables  it  to  vary  its  power,  and  thti 
lime  o£  the  operation,  exactly  in  proportion' to  the  load. 


Gun  rnrtkglifttikMii  ^$,  mfijomki^ Bamrod. 

IpMwwt  — y  coaqpiicttkai  of  puts,  or  additicmil  Mptnoo 
of  ooBsCnwIioit; 

i  lunro  a  phun  fov  anoih^i!  crane  on  simikr  priaciplo«» 
^ftncli  I  tldiik  coBBtderaUy  tuperior  to  ihoie  detoriboA 
hoM,  whoQ  intended  for  oonetent  nee ;  and  whioh,  when 
irantod  for  faunng  great  loade^  frequently  would  cost  ball 
little  more  than  tlie  leet ;  but  to  make  tbit  known  as  id 
ekoald  be^  I  mne t  wait  for  some  better  opportunity. 


Dacription  of  a  gun-carriage  Jbr  naval  use,  and  Jointed  ramrod.    By 

Mr*  W.  PRnrtfiE  Ckbek^  Lieut,  RN. 

nrom  Ike  TnuifMtioB0  of  the  flodety  of  Arta,  ftc.  Vol.  XLlf. 

■kekerfe  lUrer  »edal  of  the  Society  wm  presented  to  Lieut.  Careen 

lor  tl4a  oonunttBicttkMi. 


BT  ^  pi^fi?^  ^9^^  of  ^gbtiqg  a  camion  oaboturd  a^p, 

IN  W9W^^  ^  ^^^  ^mi^  of  twp  si4e-t^c]4M»  for  A« 

BBfPA^^  ^^  ruoaing  out  the  gun  after  it  has  been  fire^  apd 
^qadedy  ft  train  tackle^  a  ramii^er  and  epopge  att^cb^d  tq 
Wf  l^fK^^ A)i  %  f^^DMoer  an^  worm  to  a  secondi  a  rope  raqn^i; 
ind  KPQog^^  APd  a  erow-bar  and  hands^pike.  Thefs  is  ^so^ 
a  ladle  to  every  fourth  gw,  for  the  purpose  of  djc^wiqg 
fl^t tlfj& Bl(qt ^l^^i)  the  pow4er  does  nqt  igmt6|  owu^to 
^4  ftHR  b^og  wfkty  or  foul  on  the  inside, 

T^i;  ^^fofe-men^ofied  appexatua  lumber  the  deck  v  wd 
\g  ^  preeei^tmode  of  ^orking^  seven^  nine,  thirtf^epi  0( 
llfqre  men  are  required  ^  eachj  acc9rding  to  their  calibre  \ 
^  Pf  o^iibit^  the  i^erphant  shipping  £rQi9  fighting  ell  tb^ 
broa.4ffde-gunfi>  andfran^  carrying  one  or  more  heavy  cajgi^^ 
^QA;  ^y  which  th^y  could  in  many  instance?  disable  ^a 
diip  chasing  them,  ^  thereby  escape  capture ;  and  vbf^ 
feyeifal  Tewel^  are  ip  comp.^ny  at  ^es^  or  in  an  exppsf^ 
j^frt^OPTj^  cpul4  form  ^  fonmdable  battery,  hi4diog  d94w<)« 
1^  t%  %ttack4  pf  pfiv^^rii  and  ro^-bqats* 
.   Tl98P<t»?Mw4^Qa§ingi^^gg^ 


nmslflUly  #t»lBri0  Jiotli  a  daogeroms  ud  <UffioQU  iMfc,  Mi 
not  at  the  s|Oft  fayoorable  timid  to  be  aceomplwhtd  wiAowt 
geeatdaager  of  the  mm  pfirfcnamBg  that  fhuty  baing  kUled 
M  wounded^  owing  to  eztandtog  theif  bodies  ant  q6  lia 
lpaft4iQla  to  enable  them  to  mani^e  the  steff.  Itia  dea 
diffiaalt  to  load  a  gun  when  fighting,  on  the  l^  aide  of  a 
low  reeeel,  or  on  the  lower  deck  of  a  line  of  fai^e  ship ; 
at  euch  timeai  ehpald  the  nunmer-head  be  ei|fcered  tn^ 
gun,  and  the  ship  roll,  the  sponge  is  unavoidably  plunged 
into  the  sea ;  and  if  the  staff  escape  b^ng  broken,  it  is 
tendered  useless  until  the  sponge  is  washed  and  wnmgi^ 
and  the  gun  is  then  to  be  sponged  with  a  wet  sponge,  whi^ 
ia  often  a  dangeroi^  experiment,  not  is  there  any  means 
to  put  on  a  clean  one ;  n^any  staft  are  broken,  whea 
plunged  into  the  sea,  from  the  Telocity  of  a  diip  thrcaif^ 
khe  water,  and  ipany  are  also  dragged  ^out  of  the- men's 
hands  and  totally  lost« 

In  mnniag  out  a  gun  by  die  side  tackles,  itaeldofn  oc» 
anrs  when  it  is  out,  that  it  points  to  the  object,  owing  to  itik 
net  being  possible  to  e^ialize  the.  exertions  of  the  men  al 
|3m  two  taekles,  and  from  tihie  pitching  motion  of  the  sliip 
tioowiag  the  gun  out  of  its  place ;  the  ex!crw«bar  and  band- 
spike  ave  then  to  be  resorted  to,  to  train  it,  which  operatioii 
aacessarily  oecupies  much  time,  and  often,  while  perform* 
ing,  die  opportuni^  of  firing  is  altogether  lost.  Muek 
time  is  also  spent  in  coiling  down  the  sid»-tackle-AiJls, 
which  at  all  times  requires  great  attention,  and  muoh 
eautten  when  the  guns  are  fired,  to  pver^nt  U^e  men  from 
entangling  their  l^ge^  by  which  many,  unacouitomed  to  a 
battle,  are  thus  wounded,  as  aisp  by  the  stafis  being  thrown 
about  by  theiUis  when  they  become  pntangled  togeAer. 

By  my  improved  mode,  two  or  four  msn  run  a  gun  .out 
of  the  po»t*hole,  according  to  its  calibre ;  and  in  case  of 
emergency,  in  small  yessels,  one  man  can  accomplish  this* 
H^m)  a  gun  18  mnaing  out,  the  man  holding  the  trigge^^ 
\mm  gttidfs  it  by  t^ie  handspike,  or  other  lerer,  at  once  to 
the  irt9ept»  att4  it  Is  by  Im  tnitamtly  fired,  without  ft^ 


trftifpB  i^iBailing  down  the  9ide  tadd^Sy  the  nmstmaxy  tU 
UnlSfom  to  ike  bieeeUag,  aad  to  trvmitig  tlf6  ig«n.  ( 

.  Hie  bieechiag-olieoks  tke  gim  in  tt»  recoil,  bo  that  no 
etmift  is  either  upon,  tiie  axle  or  rope  by  which  it  is  nut 
oul^and  that  no  accident  may- occur  to  the  mechanism^ 
.when  the  gen  is  fifed,  itis-so  constructed  as  to-be  thrown 
5)«i-of  gear  at  thai  time.  If  it  should  be  fehot  *away  or 
lifnlean^  »ny  paiiiAn  hftymg/ a  haauMr,  a  Spare  axle  and 
whedi,  can  con^lete  Ae  whole ;  and  this  accident  cannot 
ckseur  unleis  a  shot  passes  through  the  sill  of  the  port  and 
Jbraaitb'  piece  of  tbe^^arri&ge :  such  a  shot  is  as  likely  to 
disaUe  thegmis  upon  the  present  as  the  in^proved  plan. 
.  Hhe  improTed  staff  saswers  the  purpose  of  the  four  ndw 
in  U9e;  the  oneY^ade  for  experiment  for  a  nine?ponndBr 
loi|g  gun  was  of  five-eighths  round  bar  iron;  nine  feet  of 
."WloGb  weighed  nine  pounds :  this  size,  though  tapered 
from  the  centre  to  the  ends,  is  sufficient  to  load  a. thirty* 
two  .pounder ;  the  taping  reduces  its  weight  to  seven 
pounds,  but  the  staff  may  be  jiollow  from  tlw  j(»nt  to  the 
screw  end9«  As  regards  the  weight,  it  would  be  imunate* 
rial  .w^Sre  it  twice  as  heavy  as  those  in  present  use ;  faeeausej 
irom  its  constraetteo^  its  leverage  is  so  muoh  less.  The 
improved  staff  is  jeiBlsd  in  the  centre,  and  has  screwetids 
for  fixing  on  the  sponge,  the  worm,  ladle,  &c.  This 
enaMes  the  men  at  every  gun  to  have  the  whole  of  their 
jmpienkents  at  hand  without  lumbering  the  decks,  and  oil 
no  occasion  to  wait  one  for  another,-  as  is  now  the.case^) 
and  if  loading  a  gun  upon  a  lower  deck  or  in  a  low  vessel 
(particulariy  on  the  lee  side,  when  rolling),  the  sponge* 
head,  from  the  staff  being  jointed  in  the  centre,  can  be 
turned  upwards,  to  prevent  it  from  either  dipping  into  the 
sea,  .being  broken,  or  forced  out  of  a  man's  hand ;  and 
Ihere  being  no  lever  upon  the  man,  he  continues  the  6pe-( 
ration  of  loading,  which  he  could  not  do  at  such  times 
with  4he  long  wooden  staff.  Again^  should  the  sponge 
b^oome  foul  or  wet,  a  clean  one  can  be  put  onatpleaaure  ; 
and  tf  a  jaUited  wooden  staff,  after  the  proposed  phuii  be 


Gun^earriage  for  Navat  Use,  and  Jointed  Ibtimrod.  & 

adopted,  very  comiderable  expense  wiil  be  saved/  as  any 
piece  of  wood  will  then  answer  the  purpose.  •'  By  the.pre^ 
sent ^ mode  of  warfare,  the  cartridge,  is  flannel;  and,  if 
paper  be  used/  a  flannel  bottom  is  put  to  the. cartridge^ 
which  prevents  the  necessity  of  worming  so  often  as  was 
formerly  the  case ;  but  if  any  deem  it  ^pedient  to  worm  « 
gun  frequeMly,  a  spring  wad-hook  n(ay  be  fitted  in  the 
i»pong^-head,  so  that  the  gun  will  be  wormed  every  time 
it  is  loaded^    ...  ,  .  > 

-  With  the  improved  stafi*,  the  man  loading  has  no  neces- 
sity at  any  time  to  expo^  his  body  outside  the  port-holet 
as  is  now  the  c&i^,  as  he  can,  with  one  hand  extended^ 
'easUy  perform  thia  operation,  which  his  whole  exertion 
'could  not  at  such  a  time  accomplish  with  the  present  staff. 
.The  improved  staff*  is  considerably  shorter  thanthose'a); 
pr^ent  in  iise,— -can  be  speedily  turned'  under  the  poit 
outside>— also  on  the  inside  under  the  deck; — ^is  handed  in 
and  out  of  the  portrhole  with  the  same  pliability  and  faci- 
lity-as  a  rope  one,— consequently  one  half  the^  time  is 
gained  by  this  in  loading  a  gun.  With  one  of  the  improved 
staffs-  to  each  gun,  and  a  few  spare  ones  to  each  deck,  the 
mtfny-now  in  use  will  be  rendered  unnecessary. 

Reference  to  thejigurei  of  Lieui.  Oreen'i  improved  gun^arriage  and 

ramrod,    PkUellL 

Fig.  I  •  A  lateral  elevatioi^  of  the  cannon,  mounted  on 
its.caxriage.  Fig.  2.  A  front  elevation  of  ditto.  Fig.  3.  A 
.Sj^ciion  of  ditto.  Fig.  4.  A  bird's-eye  view  of  the  carriage, 
the  gun  being  dismounted*  a.  The  gun.  b,  fig.  I.  The 
port-hole. 

ecc,  fig.  1.  The  breeching,  secured  at  one  end  to  a 
strong  eye-bolt  driven  into  the  ship's  side,  then  passing 
dirough  one  of  the  loops  in  the  breast  rope,  d,  through  the 
^Sf  ^9  on  the  side  of  the  carriage,  and  the  loop,  f,  at 
the  bfeedi  of  the  gun,  whence  it  passes  on  the  other  side 
*  of  iheg^- through  the  other  carriage  ring,  through  the 
'other  loop  in  the  breast  ro)>e,  attd  is  Anally  «ecmred  io  a 
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f^rmg  eye^lxilt  like  Ih^  foi;^^^*  ^^  on  tl»t  pt^et  ai4«9f 
tb«  port^hole. 

gt  fig-  hinw  eye-boH  into  whicdi  U  hoolted  tb§  r^pf, 
ji,  figa.  1,  8,  3,  4,  nrhicU  passes  youpd  the  a^«  i,  figs.  ^| 
i^  6,    This  uae  is  tQ0the4  a|  9ai4i  sxtr^wi^,  lis  s)iQW» 

«um  {dsinly,  fig*  6* 

II,  fig,  6.  Two  pinions  fixed  on  the  axle>  «i»  take  i^t^ 
ihe  teeth  of  the  aile,  t,  and  by  means  of  the  power  of  am 
or  two  men  applied  at  each  of  the  winches^  n,tt,  fign*  1^  $i 
^ad  4,  wind  up  the  rope,  K  wd  thus  bring  the  gun  to  the 
mouth  of  the  port  When  this  has  been  done^  the  aicle, 
m,  is  to  be  thrown  out  of  gear  by  beipg  raijsed  firom  the 
ibottom  of  the  curved  hole,  m,  figs.  1  a|id  3,  to  the  yppw 
jsxtremity  of  the  same,  and  the  winches  are  to  be  tik^fl  offr 
The  gun  beipg  then  fijied,  unwiudd  in  its  recoil  ih^  rppe 
oa  the  axle,  ii  aud  is  finally  stopped  by  tb^t  resjstapos  pf 
the  breeching ;  the  winches  are  then  fixed  on  the  fude,  m^ 
and  the  axle  is  again  blight  into  gear  ii|  r^^iRpss.  Iw 
winding  the  gun  to  the  mouth  of  the  port  as  soon  as  it  hif 
again  beep  charged^ 

Fig.  6.  A  jointed  rammer,  mad^  of  wood  or  of  bar  irm» 
either  holbw  or  solid*  The  win,  o  and  f ,  ma^y  be  mr 
Bcrewed  and  replaced  by  the  screw,  r,  or  the  scoop,  p. 
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JDe^fiion  of  an  improved  screw'tifrenchf  invfnUii  1^  jiir. 

Eddy,  354,  Oxfbrd^reet. 

From  die  Transacdons  of  the  Society  of  Arts,  he.   Vfh  XX^II. 

The  sttrer  Vulcan  medal  of  the  Sodety  was  voted  to  Mr.  ISdd^  ibr 

this  invendoB. 

\la'f^  AN  |:)faa4Ya^9. 

This  sisrew  wrench  is  actuated  by  a  ierew>  as  that  b 
vhiph  i«  ip  Qcmmon  use,  but  differs  from  this  latter  ifi  the 
accew  being  introduced  into  the  sliding  part  instead  of  into 
the  handle.  Py  tb)Ji  arvangei»ent  the  intti^meq^t  is  reo- 
derai  mioh  BtiQiiger»  voA  if  noi  VM^  It  fipefi^  sitid  diut 


Description  of  an  improved  ScreuyAorench^         .SI 

by  the  tarn  of  ti^  VmA  vhtt»  uwig  it|  «a  i»tke  case  with 
the  common  one. 

In  manufactories  where  the  work  is  heavy,  the  Qomnon 
srzmch  i«  often  breakmg  ia  the  icrew,  an  aocidettt  whusli 
Mmot  oemr  with  the  new  oae^  a»  the  0<nm  is  not  oa  tiiitft 
part  ^ich  omitauis  the  eerew.  It  may  be  made  at  nearly 
the  same  expence  as  die  one  in  common  tise. 

Utfergnce  to  the  engramng  of  Mr,  Edd^'i  tcrew^toreneh.    PkU  TIT. 

Fig,  7  is  a  side  view.    Fig.  9  is  an  edge  view.    Fig.  9 
is  a  longitudinal  section. 
(The  same  letters  refer  to  the  same  parts  in  all  the  figures*} 

a  10  the  fined  'oh^p,  b  is  the  fixed  bar«  i:  ia  the  inoveable 
chap  which  passes  through  and  slides  upon  the  bar,  b  / 
d  the  moveable  bar  fixed  to  the  chap^  c.  This  bar  has  a 
hollow  barjrel  screwed  at  its  orifice,  in  which  the  solid 
thun^b-screw^j  yi  workjg. 

4t  the  extremity  of  this  bar,  6,  Is  formed  a  shoulder,  on 
which  rests  the  square  piece,  g  ;  or  the  bar  may  be  turnnd 
up  at  right  angles,  forming  a  short  projecting  leg,  which 
will  answer  the  purpose  of  the  piece,  g,  and  will  be  both 
etroager  and  cheaper*  A  square  hole  is  to  be  made  in  g^ 
to  zAjoAt  the  screw,  f^  and  this  hole  is  to  be  contracted  in 
one  part  by  the  insertion  of  two  square  pins^  i  and  Aj  which 
confine  the  neck  of  the  screw  so  as  to  allow  it  to  turn 
roand,  but  not  to  move  backwards  or  forwards:  e  is  a 
plate  of  iron,  wrapped  round  the  end  of  the  instrument  i& 
order  to  keep  the  parts  in  their  proper  places,  and  to  pre« 
vent  the  screws  from  being  choked  with  dirt. 

Hence  it  is  obvious,  that  when  the  screw,  f,  is  turned 
in  one  direction,  the  barrel,  d,  with  the  chap,  e,  is  pushed 
towards  the  chap,  a,  and  that  it  is  withdrawn  when  the 
ecrew  is  turned  in  the  opposite  direction. 


m^tmmmmm^m/mfmmmm^mm* 
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^  NOTICES  OF  NEW  PATENTS. 


*  The  number  of  patents  having  greatly  increased  since  the  com- 
mencenrant  of  the  Repertory  in  the  year  1794^  it  has  become  tmpos- 
^le  to  publish  the  spedficatlons  witbin  any  moderate  period ;  ^ren 
the  most  important  of  them^  which  was  the  origipal  intention  and 
aim  of  the  proprietors  of  the  Work :  they  liaye  therefore  determined^ 
on  the  commencement  of  the  present  Volume  and  New  Series^  to  give 
an  account  in  an  abridged  form,  accompanied  occasionally  by 
remarks,  of  every  new  patent,  as  soon  as  the  specifications  shall  be 
enrolled,  or  as  speedily  as  circumstances  will  permit,  with  the  view 
of  gratifying  the  immediate  curiosity  of  the  readers  of  the  Repertory^ 
and  afterwards  to  print  the  specifications  of  such  patents  as,  from 
the  intrinsic  value  of  the  inventions,  thdr  extensive  use,  or  other 
attractions,  shall  have  become  objects  of  public  attention  and  general 
interest. 

.  In  the  selection  of  specifications  for  subsequent  publication,  the 
Editors  will  always  be  happy  to  attend  to  the  suggestions  and  wishes 
of  the  constant  readers  of  the  Work;  and  they  take  this  opportunity 
particularly  to  invite  patentees  to  favor  them  with  the  loan  of  their 
spedfications,  or  accurate  copies  of  them,  at  their  eariiest  conve- 
nience. 


Patent  granted  to  John  Vallakcb,  of  Brighton,  Esq,  for  producing 
loeomotum  by  ttattonary  engines*    Dated  Feb.  19,  1824. 

Abstracted  from  a  pamphlet  published  by  the  Patentee. 

* 

,  To  produce  locomotion,  or  the  transport  of  persons  and 
jmerchandize  from  one  place  to  another,  by  stationary 
.engifies,  Mr.  Vallance  proposes  to  form  an  arched  tunnel, 
or  hollow  cylindrical  passage,  between  the  places,  at  the 
two  ends  of  which  are  to  be  placed  exhausting  engines, 
.worked  by  steam,  or  other  power,  to  draw  the  air  from 
that  end  of  the  passage  to  which  it  is  required  to  effect 
the  conveyance,  and  thereby  cause  a  strong  draft  of  air 
through  it  from  the  opposite  extremity.  The  carriages  for 
this  purpose  are  to  run  on  a  rail»road  within  the  tunnel, 
and  to  have  in  their  front  a  vertical  plane  nearly  fitting  the 
passage,  and  capable  of  being  turned  either  at  right 
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anglet  to  its  directioD,  or  in  the  siuooe  line  with  it,  as  rer 
quired,  or  some  similar  contrivance,  for  regulating  the  im- 
pulse of  the  air. 

Suppose  two  places,  a  and  b,  ten  miles  asunder,  have  a, 
tunnel  of  diis  sort  placed  between  them,  the  loaded  car* 
ciage  being  put  in  on  the  rail-road  at  a,  and  the  exhausting 
engine  at  the  other  end  of  the  tunnel  at  b,  being  set  to 
work,  on  a  signal  being  made  for  that  purpose;  and  the 
vertical  plane  of  the  carriage  being  placed  across  the 
passage,  the  act  of  exhaustion  of  the  air  will,  soon  after  it 
commences,  cause  the  pressure  of  the  atmosphere  to  act 
on  the  opposite  side  of  the  plane  in  proportion  to  its 
progress,  and  will  thus  impel  the  carriage  towards  the 
other  end  where  the  engine  works  with  a  velocity  propor- 
tionate to  the  excess  of  the  pressure  over  the  resistance. 
In  this  plan  it  is  evident  that  the  pressure  of  the  air  be- 
tween  the  vertical  plane  and  a,  will  be,  in  all  parts,  very 
nearly  the  same  as  that  of  the  atmosphere,  and  that  the 
pressure  between  it  and  b  need  not  be  diminished,  in 
order  to  produce  a  very  considerable  impulse,  more  than 
the  di£ference  indicated,  between  settled  fair  and  much 
rain,  by  the  barometer,  as  observed  by  the  patentee,  in  the 
pamphlet  which  he  has  published,  to  say  nothing  of  that 
which  exists  between  the  atmospheric  pressure  at  the 
level  with  the  sea  and  that  on  lofty  habitable  mountains, 
or  that  which  has  been  borne  without  inconvenience  under 
diving  bells ;  and,  indeed,  had  it  not  been  for  the  care- 
lessness of  the  editors  of  some  periodical  works,  who 
gave  the  plan  of  Mr.  Vallance  the  very  erroneous  appella* 
tion  of  "  travelling  in  vacuo,"  (though  we  believe  without 
the  smallest  ill  will  to  it,)  the  mistakes  which  have  taken 
place  on  this  point  would  probably  never  have  occurred, 
and  Mr.  Vallance,  and  bis  readers,  been  spared  thejabo- 
nous  confutation  of  diis  chimera  in  his  pamphlet. 

The  patentee  has  been  also  at  great  pains,  in  his 
pamphlet,  to  prove  that  his  tunnel  may  be  made  suffi- 
ciei^y aip>tight  for  the  purpose;  a  point  which  noojoie 


e^aa  do«U  yf^ho  IA»  kiiowi^  of  ihe  Werk«  of  U  Bitt31» 
Mtuf^/  wisch  are  ttriule  wftter^tigbt,  wbieh  is  mohre  tron*' 
blesome  to  effect ;  indeed,  bo  little  difficulty  doeo  thetb 
§pp^!W  'm  Brirkirtg  t&e  tuimd  napemotM  to  aif,  tiMtt  we 
Aiflk  ^6'  ttutbor'if  ]^f oj«t!t  of  tnfikhig  bricks  <yf  a  pecrcAift' 
Mifiipe  ttM  fobric  for  its  construction,  of  wbat  he  dekio«i^ 
Hate*  ••  btame  day  (not  brieks)  shaped  fbr  the  ptir^^ofife,^ 
tfill  be  ISdtind  tmnecessary ;  and  that  common  bricks  and 
lliortttt  Will  be  fouBid  very  snfScient  tot  it,  and  lihat  by 
totmng  it  wiA:  eatth,  which  it  will  be  adtisabto  tcy  do  fbt 
4i^het  reasons  that  shafl  be  mentioned,  it  can  be  still 
fitrther  sedated,  in  (his  respect,  at  a  cheap  f^te ;  and  l!hat, 
Ittoteover,  by  jlndling  this  eatfh,  in  the  manner  done  to 
make  eanats  wateMight,  an  additiohal  resource  remains 
fbr  means  to  exclnde  the  air,,  if  desired.  The  chief  nicety 
in  fahricatmg  the  tunnel  would  probably  consist  in  making 
it  Tery  eten  inside,  and  exactly  shaped  to  iht  same  section 
throughout;  and  it  would  be  necessary  to  plaster  Of 
Stucco  it  smoothly  for  this  purpose,  so  that  the  transrerse 
platre  attached  to  the  carriage  moying  in  it,  might  be  made 
to  lit  it  more  closely,  and  ha^e  as  little  space  as  possible 
left  between  its  edges  and  the  inside  of  the  tunnel. 

'the  patentee,  in  stating  Ihe  power  of  atmospheric  pres^ 
sure  in  conveying  goods  and  passengers  in  Ihis  tnethod. 
Very  needlessly  incumbers  himself  with  the  merits  of  Mr. 
Palmer's  railroad,  in  the  praises  of  which  he  is  proAise, 
and  with  those  of  Mr.  Brown's  vacuum  engine.  (See  Re- 
pertory of  Arts,  vol.  XLv).  So  far  from  agreeing  with  him 
as  to  die  first,  we  really  are  at  a  loss  to  conceive  any 
point  in  which  Mr.  Palmer's  plan  excels  the  common  pro- 
jecting rail-road,  it  being  subject  to  the  same  friction  of 
hbllow-edged  wheels  moving  on  bars  or  rails ;  (the  grand 
defect  of  all  plans  for  railroads,  hitherto  brought  forward, 
being  in  the  friction  of  the  sides  of  the  wheels  against  tfie 
fails>  and  being,  in  rail-^oads  of  the  description  mentiotied, 
ottly  somewhat  less  than  in  tram*roads ;)  aYid  besides,  we 
think  Mr.  Palmer's  j^ilnroad  would  be  very  expensive; 


IMU  m  i%fA  df  fiid  tHUtti  to  0Yipp6rt  tk«  rttl  trtiioH 
tt  Wotiitt  irei^tiii^,  iAd  daffieiilttb  k««i^  ill  ovd^i  f^om  Ae 
IMbilitT  tf  thtise  pUbft  «d  be  forced  MeW^JH  Out  4f  * 
¥«ttit[iy  |K3fft!tibn,  «i$  Well  Ai  t6  §mk  At  tlieir  fouiidsliMli 
from  the  piessiire :  but  if  Mr.  VtdleMfe  SUI  tsAk^  gi»<ld  bii 
i^iiihm  oh  tiiis  point,  by  teal  probf;  itre  aftUl  be  irery  wiUing 
to  ftlio#  MiA  Ihd  )Ull  ftdMntage  bf  it  ik  ^mdMng  tlM 
frt^w)^^  df  bis  t^rt^edl ;  but  tin  then  hi  liitiM  be  c^nteat 
Witfi  Heing  granted  tbe  100  i^otitid  lebd;  i^iob  he  fint 
felUiiie  fb^  eVeiy  l^butid  bf  itiiptilee  oia  hia  tMiae^erse  ptaMy 
ifll  We  bAiihot  iipare  him  the  ether  300>  that  he  desires,  oa 
tMii«  hsseitioil.  Howeref,  lite  100  poUiids  will  do  rerf 
WMl  !by  him,  tod  onght  to  boht^it  aiijr  modeirate  spee^i^ 
Ifttot^i  ^ntBf  on  the  tnniibtroad  thiLt  be  proposes^  of  11 
feet  idld  a  fractibn  diameter ^  oir  100  squi^  ftet  in  ai^  the 
ttbd^Hite  prebsure,  easily  proovred)  bf  two  poUiidB  ott  Ma 
ih^y  ^tdd  produce  a  foree  ^aal  to  12  Mm  17  cWt.  on 
itft  tiubstef^e  plane ;  whtehi  multiplied  by  the  109  Ibe. 
Which  we  allow,  Will  giv6  hiin  « Ibad  of  iBlOl^.tous,  to  be 
irabspbrted  hf  tbie  impulse )  a  Weight  so  great  as  almost 
lb  ktagger  bur  fitith!  and  which  We  mlist  qualify  by 
)$lUmitig  fbt  it  the  due  properiiou  of  Wheels^  at  leabt  one 
^  eV^  1300  tioundH  bf  the  load,  Md  those  Iniely  set  and 
ihhilftd,  on  Well-fbrmed  ixles  properly  oiled,  and  moving 
c^ii  a  i^-foad  Without  any  aisofttat^  As  to  Mr.  Brown'is 
teB^e>  as  the  patentee  bomeWhat  recants  in  the  appendix, 
fifk  fefatil  dedthe,  at  {>re8ent>  farAur  discussion  on  that 

attbjeet 

The  ti»t  matter  in  importatide  to  the  great  loads  to  be 
tah!ed  at  bface  ih  the  pdtenteel^  totinel,  is  the  velocity 
-Wflil  Which  he  thinks  they  can  be  moved  through  it.  And 
liere  agaih  we  are  sorry  we  must  pnine  somewhat  from  hie 
^ji^ctatlbnk ;  e^fen  granting  that  he  eouid,  as  be  asserts  ik 
VA  ddvertisement  at  tbe  end  of  the  pamphlet,  transport  a 
timiage  ift  tte  rate  of  (90  miles  an  hbnr  in  a:tunnel  em  mik 
imv  it  dbei  not  foUoW  that  he  could  do  so  in  qm  60  miles 
lb^,4M^tVenliBik&  bribe  dietatiee,  and  for  «  M«se  tbst 
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lie''ift'.wtfll:aw«i«i  of j  as^  he  bas:  poialad^Mt  ]i^an%  of,<4l| 
^ilitilig  its-effiiots  ia  one  iaatance^ ,  which  ii  thereftiataiic^ 
to*: the  passage  oi  ^e  air. from  the. friction  .agaiiMit.th9 
"ifltaide  of  the  ^taond,  and  from  tlie  eddies  which  this  wiU 
cHlise  in  its  ioteraal  motion. 

-    To  convey  air  through  long  tubes  hasoaly  been  reqwred 
in'  mines ;  and  being  mostly  a  point  of  eurioaity  hithertfiv 
.we '  do  not  know  that  the  rate  of  the  resistance  to  i^ 
mcftion  in  them  has;  been  yet  determined  ia  any  pmnse 
matiber.    All  we  have  yet  seen  on  the  subject  is  the  ae- 
eoufit  of  the  e^rimentof  the  late  Mr.  Wilkinson,  the  welt- 
l^ttown'iromnadter,  (printed  in  the  8th  vol.  of  the  *^  Betm» 
spect  of  Disco  veries,  bc«'^  p*  >6Q,)  which  the  patantee  no? 
lic^Js;  a  paper  on  blowing  machines,  in  the  Jammal  Jk$ 
'Mines^  No.  162 ;  and  another^  the  title  of  which  we  cannot 
now  recollect.  But  these  documents  are  relative  to  forcing 
air,  thootigh  pipes,  which  is  very  different  from  drawing  it 
out  from  them,  as  the  author  observes;  but  still  we^nmf 
extract  some  inference  from  them ;  for  if  Mr,  Wilkinsop 
found  it  impossible  to  force  air  through  pipes  6000  feet 
'long,  and  one  foot  in  diameteri  by  the  power  of  his  wat^ 
wheel,  or  indeed  farther  than  600  feet  in  any . sensible  de? 
gree^  we  must  condude,  fairly,  that  atmospheric  preasufe, 
by  which  the  extracted  air  is  to  be  replaced,  and  which  is 
•to  give  the  operating  impulse  to  the  author's  carriages, 
will  also  have  its  limits,  and  the  moving  forward  mu^h 
quicker  than  the  compressed  air.    Yet  we  cannot;  suppose 
that  it  possesses  any  magic  power,  to  enable  it  to  pass  in- 
stantaneously through  obstacles  whichresist  compressed  air 
altogether.    The  same  resistance  from. friction  against  the 
inside  of  the  tunnel,  that  the  air  experiences  in  entering, 
will  also  operate  to  retard  its  passage  outwards  to  the  ex- 
hausting engine ;  and  it  will  be  delayed,  probably,  mo^t  .of 
all,  in  the  first  instance,  by  the  limitted  powers  of  the 
exhausting  apparatus ;  which;  granting  all. the  expedients 
for  the  purpose  to  exist  which  the  patentee.hints  at,  must 
still  bo  on  an  enonoously  expensive  acale^  to  exhaust  air^  «t 
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pkt  tftte  joi.  fiQ  imleB  aa  hour,  from  a  tunnel  .10  feet  sq1^tf9 
fn  avea,  ag  he  proposes,  which  would  not  be  les8»  in  on^ 
wi^ttte^  tiiian  52,800  cubic  feet,  or  319,994  gallons.  Her<| 
tiicn  we nuuit maJw  some  reductions:  to  bring  down  the 
Telocity  to  a  tenth  of  this,  or  six  mil^  an.  hour,  with  % 
taoB^of  this  sbe,  will  still,  we  fear,  leave  the  apparatus 
too  espenme.  .  Let  us  then  suppose  the  tunnel  reduced  to 
an  area  of  30  aqiwre  feet,  or  six  feet  and  a  fractiqn.  in 
diaoiater,  <^dbicih  is  the  smallest  size  that  would  allow  of  f^ 
carnage  with  passengers  to  pass  throu^  it  with  any  cpn-^ 
^enjeiifie,)  the  ^kau$tion  nec^essary  for  a  velocity  of  six 
milesf  an  hour,  would  then  be  9,696  gallons  in  a  minutel 
This  would  come  witlun  compass,  perhaps,  especially  as 
•we  ava  aware  .there  are  means  for  drawing  off  the  air  from 
:the.tnniitl,  wkhout  metallic  air-«pumps  or  cylinders,  which 
jure.  objeetionaMe  both  irom. their  friction  and  cost,  or 
withont  the  appUcatibn  of  Mr.  Brown's  vacuum  engine,  aa 
jpBoposedi  by  Mr.  VaUance. 

.  We^haiveaow  been  obliged  to  lower  the  patentee's  cal« 
eulations  a  good  deal  of  the  powers  of  his  invention ;  but 
event  ott  .the  last  aoale  mentioned,  its  effects  would  be  very 
ipoeaty  being  able  to  transmit  363  tons,  by  the  pressure  of 
twQ|>ounds  on  a  square  inch,  in  an  area  of  30  feet,  or  tihat 
of;  a  tunnel  about.aix  feet  in  diameter. 
. ,  There  is  om  point  mc^re  in.  which  the  tunnel  road  would 
ba  iiiferior  to  a  Qommon  rail  road,  and  of  which,  though 
veiypbvioias,  the  ps^tentee  takes  no  notice ;  which  is,  that  in 
the  tunnel  road  but  one  set  of  carriages  could  pass  through 
it  at  the  same  time.  If»  for  example,  the  tunnel  were  60 
miles  long,  the  goods  and  passengers  entered  at  one  end 
at  the.  same  time,  must  fairly  pass  through  the  whole  60 
miles  before  a  second  load  could  be  put  in  motion  in  it  to 
any  useful  pui^ose  ^  while,  on  a  common  rail-road,  as 
many  carriages  may  be  moved  at  once  as  can  be  placed  on 
it}  nor  does  th^re  seem  any  way  of  diminishing  this  diffi- 
^cidty,  but  ,by  making  short  stages  in  the  tunnel,  with  an 
exhauatipg  engine  for  each ;  but  even  with  this  disadvaA* 
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U|«»  it  Wotdd  (brm  &  tablet  ^bW^tfid  app&tkttaH  fof  M 
Mbyej^AO^  of  tiiferch&ndite ;  Bince,  in  staiionk  attppoftli 
bt  V2  miles  aftunder,  lurith  exhansting  engihes  capable  of 
ckostng  the  load  tb  move  6lt  thiles  in  an  hour,  in  a  tuhntil 
of  the  dimensions  last  Mentioned,  twelve  times  3O0  tohS 
ittigftl  be  transmitted  144  tiiiles  in  24  hours  i  &  Quantity  n6 
greaty  dhd  so  mtlch  beyond  the  Mntb  of  any  traffic  ekiiit^ 
itig  between  tiny  tWo  placeii  in  England,  that  It  tnay  BS 
Ainiinished  very  much  by  putting  the  stations  fktihfef 
iMiider,  atid  ulsing  less  powerful  engines^  t^hlbh  lAroutd 
^pottlonably  less^  the  expense,  and  enough  fotce  bft 
litni  left  for  any  purpose  thiit  fckn  be  required.  And  evift 
Mth  these  reductions  the  power  of  the  apparatus,  as  thus 
fiifly  tbalculated,  will  seem  chimericsil  to  some ;  what  then 
Wlil  they  think  of  thig  ^sertion,  that  its  p6wer  may  hk 
easily  doubled,  by  having  engines  capable  of  ethaustin^ 
the  ttir  qui6k  enough  to  cause  a  pressure  of  four  pouridi^ 
on  each  square  inch  of  a  plane  placed  across  the  tunnel, 
ithich  is  certainly  as  possible  aS  to  produce  the  pressure 
before  stated. 

Having  mentioned  the  points  whei%in  t^e  diflRsf  from  Mr. 
Tallanee;  we  think  it  ftiir  to  state  some  of  the  advanfaigea 
b'f  his  plan  not  yet  noticed.  The  first  is,  that  the  most 
severe  fall  of  snow,  which  would  render  all  common  rail- 
roads useless  for  the  time,  (iould  have  ho  injurious  effect 
on  the  traffic  by  his  tunnel,  or  stop  it  fot  an  hbur ;  and  fte 
next,  which  has^  escaped  the  patentee  himself,  is,  that  in  k 
great  propottibn  of  the  length  of  the  tunnel,  the  ground 
through  which  it  passed  could  be  ihade  as  useful  for  agri- 
cultural purposes  as  before,  as  the  tunnel  bould  be  sunk 
beneath  the  surface,  ot  covered  with  earth  sufficiently  for 
grdss  crops  in  most  cases,  which  would,  at  least,  forin  k 
drawback  against  the  cost  of  the  land,  in  proportion  to  the 
rent  the  ground  above  the  tunnel  would  produce. 

The  patentee,  in  the  first  part  of  his  paiiiphlet,  hall 
clearly  phown  the  fallacy  of  the  expectations  which  havb 
lieen  raised,  of  the  prodigious  velocity  with  which  carriage^ 
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df  their  running  off  the  rails^  and  bei^  upset,  when  moied 
very  n^idly,  and  the  extreme  risk  of  life,  wMch  timst 
arise  from  the  high-{>^s8ure  steam  e^nes  i^eesi^aiy  for 
Ihem:  He  has  also  proved  the  ^eat^  inferiority  of  loeo-^ 
motive  ^team  engines  to  those  which  afe  ftfatiotiaryi  in 
<he  wofk  which  they  can  perform  for  a  giveft  ^juatirity  of 
fuel,  as  well  as  in  ofh^r  respects ;  showing,  that,  the  eOd!^ 
snmpftion  of  coals  is  in  general  ftve  times  greater  in  th0 
tdi^omotive  engines  for  the  sam6  horse  powetii,  ttnd  la  soiQe 
eases  muoh  more,  when  compared  with  a  few  partictdal? 
stationary  engines  of  superior  performance;  which,  added 
to  the  locomotive  engines  having  to  mov^  th^ir  own 
weif^t,  which  seldom  is  so  little  as  Ave  tons,  in  addition 
tcf  that  of  the  articles  to  be  transported,  ^i^^  startion^ 
eiigines  a  decided  snperiority  Where  they  can  be  used  fof' 
the  propelling  carriages,  which  they  Certainly  may  in  thfe' 
aathor's  air  tunnels.  We  must  however  wait  for  anothei? 
6p|Sortttnity  to  resume  this  part  of  the  subject.  Which,  with 
some  other  matters  relative  to  it,  we  hope  tcy  notice  in  it 
future  number,  having  already  exceeded  the  limits  prop^if  , 
for  this  paper,  and  within  which  We  hoped  to  hav6  stated 
the  whole  of  what  we  had  to  observe  relative  to  atf  invei^J 
tion  which  we  think  extremely  ingenious,  and,  in  fitt,  the 
best  for  the  purpose  yet  made  public ;  which  purpose  we 
consider  of  extreme  importance  to  the  mercantile  interest 
of  England. 

In  lowering  the  calculations  of  the  powers  of  the 
author's  contrivance  to  something  of  a  human  standard. 
We  trust  we  may  have  benefitted  both  him  and  the  public ; 
since  a  good  thing  may  be  neglected  by  feeing  introduced 
with  pt^tensions  bo  prodigious,  as  to  exceed  the  belief  of 
all  moderate  men ;  and  we  will  now  conclude  with  our  best 
wishes  for  the  patentee's  success  in  his  very  useful  un* 
dertaking ;  assuring  him,  that  should  it  be  found,  on  trial, 
to  exceed  the  powers  of  our  estimation,  we  will  not  th* 
less  rejoice  at  the  benefit  this  must  be  td  our  countiy,  and 
hi  glad  W  give  the  feet  ev^ry  publicity  in  our' poVirei*. 
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JMeni  grwUedio  iir.Wn.LiAii  Shalbbei,  of  Norwich,  for  agra* 
vitaiing  expremng  fountain,  for  raising  and  conveying  water  or  any 
Mcrjbad.    Dated  April  18^  1825. 

Mr.  Shaldere'  engine    ia  a  species  of  forcing  pump, 
Sormed  by;  a  buoyant  plunger,  working  up  and  down  in  a 
vessel  of  (Suitable  capacity,  through  the  intervals  between 
which  plunger  and  vessel  the  liquor  is  prevented  from 
passing  by  a* leather  cylinder  (or  bottomless  bag),  the  lower 
part  of  which  is  fastened  securely  to  the  vessel,  and  the 
upper  part  to  the  plunger,  so  that  the  joinings  may  be  water- 
tight   There  is,  besides,  another  hollow  cylinder,  of  wood 
or  metal,  whose  lower  part  is  fastened  water-tight  to  the 
top  of  the  containing  vessel,  and  whose  top  rises  high 
enough  above  it  to  hold  within  it  the  leather  bag,  at  its 
greatest  elevation,  and  whose  capacity  is  sufficient  to 
admit  of  the  passage  of  the  leather  bag  up  and  down  be- 
tween it  and  the  plunger  without  friction.    Into  this  appa- 
ratus a  tube  enters  at  its  lowest  extremity,  to  admit  the 
water  or  liquor,  furnished  vrith  a  valve  to  prevent  its  pass- 
ing back  again ;  and  from  the  same  part  another  tube 
passes  upwards,  having  a  similar  valve  to  prevent  the 
liquor  from  returning  down  into  the  vessel,  and  whose 
purpose  is,  of  course,  to  convey  the  liquor  to  the  height 
and  distance  required. 
'     Two  of  these  vessels  are  represented  in  the  drawing  and 
specification,  connected  together,  to  be  worked  alternately 
in  a  reversed  direction,  and  with  the  two  eduction  pipes 
joined  into  one,  for  the  purpose  of  producing  a  constant 
uninterrupted  stream  of  the  liquor. 

When  the  source  of  water  is  by  any  means  as  high  as 
the  vessel  that  contains  the  plunger,  this  latter,  being  made 
lighter  than  water,  will  of  course  be  buoyed  up  in  proper- 
tion  as  this  difference  of  gravity  takes  place,  which  the 
patentee  thinks  an  advantage  :  and  will  also  be  forced  up 
by  the  hydrostatic  pressure  in  proportion  as  the  source  is 
higher  than  the  top  of  this  vessel. 

The  patentee  does  not  restrict  the  materials  of  the  ves- 
9el8  or  plunger  to  any  peculiar  matter  or  combination ;  and 
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the  drawing  shows  a  frame-work,  above  the  apparatus, 
through  which  the  plunger  rod  passes,  so  as  to  work  up 
and  down  steadily,  without  pressing  the  connecting  leather 
against  the  sides  of  the  vessels. 

•  •  •  .         . 

0  • 

The  drawings  represent  the  vessels  and  plungeta»  Iwing 
inade  of  coopers'  ware,  which,  though  it  may  be  chestp^'is 
certainly  too  liable  to  derangement  to  be  as  advisabli^  a» 
other  materials  within  the  limits  of  the  specification.  W9 
also  think  the  leather  bag  (or  connector)  would  work  easier 
and  last  longer,  if  furnished  with  some  internal  hoops,, 
with  bands  between  them  outside,  in  the  manner  of  the 
cylindrical  bellows,  or  the  still  older  instrument— the 
French  hair-powder  puff. 


Patent  granted  to  Mr.  Chaelbs  Antbont  Deamb,  of  Deptford,  fir 
■  an  apparatus  to  be  worn  by  persons  entering  rooms  JUled  with  tmoke  or 
.  other  vapoury  fir  the  purpote  of  extinguishing  fire ^  or  extricating  per* 
,  sons  or  property.    Dated  Nov.  SO,  1993. 

Mr.  Deane's  apparatus  is  composed  of  a  copper  helmet 
or  head  covering,  with  a  garment  attached  to  it  of  some 
substance  not  easily  set  on  fire.  The  back  of  the  helmet  xb 
made  double,  and  to  the  lower  part  of  it  a  long  tube  of  lea^ 
ther  is  fastened,  by  which  fresh  air  from  without  may  be 
conveyed  to  the  wearer  by  a  double  bellows,  placed  for  that 
purpose  in  a  box  outside  the  building.  The  air  that  enters 
the  hollow  part  at  the  back  of  the  helmet  is  distributed  by 
several  passages,  two  of  which  open  near  the  apertures  for 
the  eyes,  in  order  to  keep  the  breath  from  condensing  on 
the  glass  with  which  they  are  covered,  and  obscuring  them; 
the  glass  is  also  protected  by  a  small  grating  outside. 
Opposite  the  mouth  a  circular  revolving  valve  is  placed, 
similar  to  those  used  for  air  regulators  in  some  of  Rum- 
ford's  stoves,  which  may  be  opened  or  closed  accord- 
ing as  the  button  in  front  is  turned.  When.it  is  closed, 
all  communication  with  the  room  and  the  mouth  of  the 
.weairer  is  closed,  and  he  then  alone  inhales  the  air  sup- 
plied by  the  pipe,  while  his  breath  passes  off  as  respired 
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jpipe^  tbat  descends  from  the  heliaet  to  bis  loot,  to  wbioli 
It  is  soured  by  a  itrap^  to  ki^  it  in  a  proper  powitiop. 

To  prevent  the  air-pipe  being  closed  by  a  beam  or  brick* 
falling  on  it^  or  any  other  accident,  a  rope  is  passed 
through  its  whole  length  to  keep  it  open. 

The  person  entering  a  room  foil  of  smoke,  after  fastening 
on  the  helmet  and  dress  described,  by  straps,  so  placed 
as  to  prevent  the  entrance  of  any  vapoara  from  vrithont, 
and  tying  a  lighted  lanthom  to  his  breast  to  direct  his 
jlteps,  and  taking  with  him  proper  implements  for  break<i 
ing  open  doors  or  other  obstructions,  closes  the  valve  op^ 
posite  his  mouth  as  soon  as  he  finds  any  inconvenieaee 
from  the  smoke,  first  giving  notice  to  his  assistant  with« 
out  to  work  the  bellows  i  after  |fhicb#  he  breathes  solely 
the  air  supplied  by  the  pipe. 

The  boi^  in  whipb  the  bellows  is  placed  is  so  contrived, 
that  the  helmet,  dress,  pipes,  and  whole  apparatus  may  be 
easily  packed  up  in  it  together,  to  fitcilitate  their  trans- 
portation. 

By  this  apparatus,  the  paJtentee  asserts,  that  a  person  may 
breeiho  with  facility  in  a  place  so  fiiU  of  smoke  or  other 
Yspour  aa  to  su^Q09.te  him  without  its  assistance,  and  b# 
enabled,  in  this  d^gerous  situation,  to  remain  sufficiently 
long  to  remove  property  of  value,  and  ia  many  cases  to 
save  the  lives  of  persons  in  houses  on  fire,  who  wQnl4 

otherwise  fall  a  prey  to  this  awful  element. 

'     'I    'I 

The  Society  for  the  encouragement  of  Arts,  &c.  on  tbf 
30tb  of  May  Ust  grave  a  premium  of  fifty  guineas,  and  thf 
large  silver  medal^  to  Mr.  J.  Roberts,  of  St,  Helen's,  Lan» 
i^shire,  for  an  apparatus  for  enabling  persons  to  breathe 
in  air  loaded  with  smoke  and  other  suffocating  vapours, 
which,  as  far  as  we  can  learn  of  it,  is  extremely  similar 
to  that  of  the  patentee,  Mr.  Deane,  the  patent  jTor  which 
w^  sealed  eighteen  months  previous  to  the  m/^eting  of  the 
Spciefy  i^  which  they  g%?e  U^e  abore  preouuin  for  th^  »|h 
jfVf^m  9f  Hh  R9bert4f 
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• 

JMbtf  granted  to  Mr.  Eowaki)  ScRiriDT  8waimb^  d/BucMerMry, 
L^ndom,  fir  a  Mmtmrntc^llofi  nuidt  to  ki^  b^  FrUerkk  J4ai^m 
Angiutu  SirtiP^  oflhttdai,  MJ}^  afui  Edmrd  Swam,  ^fLe^ng, 
*!^V^chm4»  fir  a  metJtod  qf  producing  a^4  Jpf^^^P*Hg  artificial  minefs^ 
wQiert,  and  fir  machiner^f  to  effect  the  samf*  P^fed  9tb  October 
1823. 

The  principal  instance  given  in  thicf  fiipecificatio^  of  th^ 
general  purpose  of  this  patent,  is  the  mod^  q(  ms^kiqg  arr 
tificial  3eltzer  water,  by  impregn^^ng  cppunon  vater  vitfc 
carbpnic  acid  gaa. 

The  apparatus  for  this  process  consists  of  a,  vessel  of 
l^ad,  into  which  ^e  patentee  iptrp4nces  the  ppiaterials  6019 
If  hiQh  th^  g^  is  to  be  pro4)ice4  by  the  aption  pf  sulphuric 
.aci4  (fwong  whjqb  ipaterialgj  by  some  strai^ge  error,,  hf 
mentions  lime-water  and  lime)*  At  A^  top.  pf  ^hia  )f#4 
vesi^el  is  fixed  a  funnel,  comm)iificating  with  i(  by  a  pipe^ 
closed  by  a  lead  stopper,  for  holding  thQ  sulphuric  aci4» 
which  passes  into  the  lowei^  vessel  on  raising  the  stopper, 
A  bent  pipe  proceeds  from  the  tap  of  the  lead  vessel  down* 
wards,  to  the  lower  part  of  anothei  dosed  v^ssel^  coi^ 
tainiag  a  solution  of  barytas  (to  purify  th^  gas  firom  suL- 
phnroua  acid  gas)  firom  whence  anoihec  pipe  eonveys  it  to 
a  gas  holder,  formed  in  the  common  method.  From  the 
holdei  the  gaa  passes  to  a  gasometer,  ma^e  on  Mr.  CHegg^s 
principles,  whence,  after  passing  through  its  revolving 
chambers^  and  having  its  quantity  registered  by  the  count- 
ing i^paratus,  it  is  drawn  through  a  pipe  into  an  aif^pmi^ 
fixed  in  a  horieontal  position,  and  worked  by  a  revolving 
crank  and  fly-wheeh  Above  the  pump  are  placed  two 
'small  chambers,  which  communicate  wifh  its  di^^r^nt 
ends ;  into  one  of  these  the  gas  is  forced  by  the  pump> 
on  its  way  to  the  impregnating  vessel,  and  the  other  holds 
water  oidy,  fSr  acting  against  the  back  of  the  piston  to 
diminish  the  friction.  To  the  pipe,  which  goes  from  this 
part  of  the  apparatus,  is  joined  a  barometer,  whose  index 
ahows  the  pressure  acting  on  the  gas.  Over  the  Impreg- 
nating vessel,  into  which  the  gas  next  enters,  and  which 
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is  filled  with  pure  water,  there  are  two  email  chambeis 
£xed,  from  which  pipes  pass  to  it,  and  whose  office  is  to 
hold  any  fluid  compoond  intended  to  give  flavour  to  the 
impregnated  water.  Froin  the  impregnating  vessel  a  pipe 
passes  downwards*  for  fillmg  the  bottles,  whose  extremily 
is  made  conical,  and  covered  with  a  collar  of  leather, 
against  which  the  mouth  of  the  bottle  to  be  filled  is  pressed 
upwards  by  a  treadle,  moved  by  the  foot  of  the  person  who 
fills  it.  When  each  bottle  is  filled,  it  is  instantly  corked, 
and  the  cork  secured  by  a  piece  of  wire  bound  over  it. 

Besides  what  we  have  described,  the  apparatus  is  fur- 
nished with  valves  and  cocks  in  the  usual  places,  and  has 
islso  two  agitators,  one  placed  in  the  lead  vessel  Uiat  holds 
the  materials,  formed  like  those  used  in  revolving  chums, 
and  turned  round  by  an  axle  that  passes  through  an  air* 
tight  collar  at  the  top  of  the  vessel ;  and  another  in  the 
impregnating  vessel,  formed  in  a  similar  manner. 

The  only  thing  that  appears  to  us  like  novelly  in  this 
apparatus,  is  the  introduction  of  the  gasHueter,  and  perhapk 
flie  flavouring  vessels  at  the  top  of  the  impregnating 
vessel.  We  should  indeed  add  to  this  list  the  extracting 
carbonic  acid  gas  fipom  "  lime  and  lime*water/'  as  directed 
Jjy  the  patentee,  which,  firom  their  very  nature,  cannot 
contain  any  of  it!!! 

Afes/  granted  io  Jsan  Hsmkt  PsTirruus,  of  CharUon^ttreei, 
•  Somen'-ioum,  engmeer,  for  a  nutchinejbr  making,  from  one  piece  of 
,    leather,  teithout  any  eeam,  ihoet,  dippen,  gioves,  cape,  haU,  cartridge 

boxe$j  $cabbard$,  and  ikeathifn- twords,  boffoneti,  and  kfUvn.   Dated 
March  80,  1884. 

In  order  to  make  a  slipper  in  this  method,  a  piece  of 
thick  side  leather  is  cut  out  in  a  particular  shape  (some* 
what  similar  to  that  which  a  slipper  would  assume  if  the 
upper  leather  were  pressed  down  flat  upon  the  sole) ;  a 
groove  is  made  across  this  about  the  length  of  the  intended 
ypper  leather  firom  the  toe;  and  of  the  depth  of  half  the 


Mlgkomi  ^if-piedi  it  thfen'fasiened  down  by  «ercl4  cMips; 
on  a  table  prepared  for  the  purpose^  baying  the  beel  pati 
flMt  bent  mim  at  the  groove^  n6  aa  to  be  out  of  the  way. 
K  is  now  ready  for  being  i^plH  or  ditided  by  si  knife  or  tool; 
^tcfa  is  fitted  intb  a  frame^  baviag  sucli  gtiides  and  stopt^ 
^ted&d  to  it  (partienlatfy  a  projecting  pin  that  movecr  iit 
a  slii  ih  the  idhlh),  that  it  ttLh  only  be  mov^d  back  ixiA 
forwards  to  a  certain  extent,  with  a  very  linuted  lateral 
motion,  and  at  a  precise  level  above  the  table,  so  as  inno 
case  to  cut  lower  or  higher  into  the  fixed  piece  of  leather 
llwi  intended. 

The  follow. of  the  toe  part  being  formed  in  this  manner, 
the  position  bf  tlie  leather  on  the  table  is  reversed,  ana 
the  hollow  of  the  heel  part  cut  by  a  similar  pperation. 
This  is  the  simplest  way  in  which  a  slipper  can  be  fbnne4 
by  this  method,  dnd  ttierefore  the  be^t  for  giving  an  idea 
of  the  mode  of  proceeding.  But  as  by  it  the  sole  woulct 
jiQt  be  kft  thicker  than  the  sid^s  of  the  upper  leather,  in 
oraer  to  obviate  this  defect,  and  leave  the  Qole  in  a  propef 
degree  thicker  tt)an  tne  upper,  the  piece  .of  leather  must 
be  nrst  cut  out  in  the  fo^m  before  described,  which  a  slip- 
per would  assume  if  pressed  down  flat  at  the  top*  Theii 
this  piece  inust  be  cut  externally  at  the  edges  first,  by  the 
instrument,  at  half  its  thickness  from  the  bettom^  and  as 
far  in  as  to  tbe  outline  of  thje  sole,  which  is  ascertained  by 
iiaving  a  pieQe;i  of  ttie  ^h^e  of  the  soleji  fastened  dowa 
iupon  it  by  the  clamps  that  secure  it  to  the  tatile.  After 
this  it  is  to  be  turned  down  at  the  groove  (cut  across  a^ 
before  mentioned),  and  have  the  inside  of  the  toe  part,  and 
of  the  heel  part,  cut  open  inside  by  the  instrument,  at  a 
third  of  the  tfaicktiess  of  Uie  whole  piece  frotn  tb6  top,  in 
the  same  inanner  as  firet  described^  by  which  means  the 
sole  will  be  left  of  double  the  thickness  of  the  upper,  but 
praj^ctiii^  at  eacli  iidfe  beyond  its  ptopei'  rfhape;  The 
pitoe  fteing  tiow  pulled  dp^n,  and  fbrced  upon  A  tett,  kfUr 
fitrii  irifctiin^  it,  ik  to  Have  &e  to^y^tfiltbdtr  piiM»  of  ^k  «6te 
^iA  dff,  'Md  i0  U  rttbb^  d6vni  by  A  smobtH  tool  fiH  k 
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asBi^xie  the  form  of  the  foot.    It  may  b«  tfa^i  cumed-and 
dressed,  coloured,  and  finished  as  desired. 

Gloves,  caps,  hats,  cartridge  boxes,  scabbards,  .abeatba 
of  all  kinds,  and  many  other  articles,  may  be  formed,  in 
this  manner,  from  thick  leather,  without  any  seams,  by 
leaving  moulds  of  fit  shape,  and  knires  so  constructed,  and 
furnished  with  such  guides  and  guards,  as  are  mo^t  suitable 

to  the  article  designed. 

^ 

Besides  the  saying  of  workmanship  in  this  method,  there 
would  arise  a  further  economy  in  the  quality  pf  the  leather^ 
since,  according  to  the  prices  current,  sole  leather,  by  the 
pound,  is  in  general  not  more  than  half  the  price  of  upper 
leather,  or  calf  skins. 

'  That  it  would  succeed  well  for  slippers,  and  most  of  the 
other  articles  mentioned,  seeins  very  probable  ;  but  w^ 
^ave  great  doubts  that  shoes  could  be  made  in  this  way 
sufficiently  even  in  the  grain  of  the  uppers  in  all  parts,  to 
produce  the  neatness  required  for  their  appearance,  as  the 
parts  of  theni  cut  from  the  centre  of  the  thick  leather  must 
necessarily  be  more  open  and  spongy  than  its  external 
surface :  and  the  top  of  the  shoe  would  thus  have  quite  a 
different  look  from  the  sides,  and  could  never  be  made  to 
take  the  same  degree  of  polish  in  being  cleaned. 

Another  objection  to  shoes  of  this  kind  is,  that  tliey 
could  not  be  mended  but  in  very  few  cases,  without  totally 
disfiguring  their  appearance,  which  in  shoes,  whose  chief 
advantage  must  be  economy,  would  form  a  very  material 
drawback. 


PaterU  granted  to  Mr.  John  Leior  Beadbuey,  of  Manchetiert  fer  a 
new  mode  of  twiiting,  tpinning,  or  throwing'  iUk,  cotton,  wool,  Unen, 
or  other  threadi,  or  fibrovM  substancet.    Dated  3d  July,  18S4. 

Mr.  Bradbuby's  8pecificatio^  embriM^ea  two  objects 
principally :,  the  first  being  an  improvement  in  the  method 
of  performing  the  operation^  stated  in  tl^  title,  for  which 
\l^  obtained  a  patent  in  1816 ;  and  th?  «fpQ«d  bf^g  ^P 
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Application  of  the  machine  used  commonly  in  the  cotton 
manufacture/called  the  mule^  to  the  twisting  and  throw- 
ing of  silk. 

The  first  invention,  or  improvement,  consists  in  causing 
any  pair  of  delivering  rollers  in  a  spinning  machine/^  to 
cease  from  turning  as  soOn  as  the  thread  breaks  that  pro- 
ceeds from  them ;  which  is  effected  by  causing  the  thread, 
on  its  way  to  the  bobbin,  to  pass  through  an  eye  in  the 
top  of  the  longer  arm  of  a  lever  taming  on  a  pivot,  which 
remains  horizontal  as  long  as  the  thread  presses  on  it,  in 
its  passive ;  but  a»  soon  ai^tbe  thread  breaks,  it  rises  up- 
right instantly  by  the  action  of  the  short  arm  of  the  lever, 
which  is  weighted  accordingly  for  this  purpose.  This 
short  arm,  in  coming  thus  to  a  vertical  position,  comes  in 
contact  with  pieces  that  project  from  an  axis  constantly 
turning  round  beneath  it,  and  that  is  placed  there  hori- 
zontally, and  at  right  angles  to  the  plane  in  which  the 
lever  moves.  On  thus  coming  in  contact  with  the  power 
of  this  axis,  the  short  arm  is  pressed  forwardy  and  the 
long  ana  of  the  lever  thereby  bdng  forced  back  proper-' 
tionably,  causes  an  inclined  plane  attached  to  it  to  push 
bad(  the  standard  on  which  one  of  the  rollers  is  supported/ 
so  that  the  wheel  that  connects  it  with  the  general  machi-' 
nery  shall  be  out  of  gear,  as  it  is  called,  and  its  action  on 
the  thread  entirely  cease,  until  the  lever  is  again  brought' 
to  its  horizontal  position,  and  kept  so  by  the  thread,  after* 
its  being  mended,  and  laid  on  it  Again. 

Hie  application  of  the  mule  to  silk  spinning,  which  is 
the  second  object  o£  the  patent,  consists  merely  in  sub-' 
stituting  bobbins  of  silk  for  cops  of  cotton,  in  the  number 
proportiotod  for  each  spindle,  according  to  the  thickness 
of  the  twist  required ;  and  then  proceeding  with  the  ma- 
chine»  as  in  spinning  cotton,  to  give  the  proper  degree  of 
twist,  and  roll  the  silk  up  on  the  spindles. 

In  the  drawings  of  this  machine,  the  spindles  seem  tO' 
be  iMlioed  forward  more  than  usual,  being,  in  this  in- 
statute,  itt  an  aiigle  of  46^  with  the  horizon,    < 
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William  Hsnby  James,  of  Coborg  Place,  Winson 
Green,  near  Birmingham,  engineer,  for  certain  improve- 
ments in  apparatus  for  diving  under  water,  and  which  ap^ 
paratos,  or  parts  of  which  apparatus,  are  also  appIicaUe 
to  other  purposes. — Dated  May  31, 1825. — Six  months  to 
enrol  specification. 

John  Harvey  Sadler,  of  Hoxton,  Middlesex,  ma- 
chinist, for  an  improved  power  loom  for  the  weaving  of 
silk,  cotton,  linen,  wool,  flax,  and  hemp,  and  mixtures 
thereof. -r Dated  May  31, 1825.-^Six  months  to  enrol  spe- 
cification. 

Joseph  Frederick  Ledsam,  merchant,  and  Ben- 
JAMIN  CooK,  brass-founder,  both  of  Birmingham,  for  im- 
provements in  the  production  and  purification  of  coal  gas* 
Dated  May  31,  1825. — Six  months  to  enrol  specification. 

.  Joseph  Crow.der,  of  New  Radford,  Notttngham^ 
JUice  net  manufacturer,  for  improvements  on  the  Puslew 
bobbin  net  machine. — Dated  May  31, 1826. — Six  months 
to  enrol. specification. 

Joseph  Apsdin,  of  Leeds,  bricklayer,  for  a  method  of 
making  lime. — Dated  June  1, 1825. — ^Two  months  to  enrol 
specification. 

Charles  Powell,  of  Rockfield,  Monmouthshire,  gen- 
tleman, for  an  improved  blowing  machine. — Dated  June 
6,  1825. — Six  months  to  enrol  specification. 

Alfred  Bbrnon,  of  Leicester* square,  London,  mer-^ 
chant,  for  improvements  in  fuUiag  mills^  or  machinery  for 
fulling  and  washing  woollen  cloths,  or  such  other  ikbrics 
as  may  require  the  process  of  fulling.— -Communicated  to 
him  by  a  foreigner.-— Dated  June  7,  1825. — Six  months  to 
enrol  specification. 

MosEs  Pools,  of  Lincoln's  Inn,  London,  gentleman. 
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for  die  pf^o^mlxon 'of  certain  snbBtanoee  for  making 
candles,  including  a  wick  peculiarly  constructed  for  that 

Jurpo^e.    Communicated  to  him  by  a  foreigner  .—Dated 
une  9,  1825. — Six  months  to  enrol  specification. 

John  BuRBin^E,  of  Nelson-square,  Blackfriars-road, 
Surrey,  merchant,  for  improvements  in  bricks,  houses,  or 
other  materials,  for  the  better  ventilation  of  houses  and 
other  buildings. — ^Dated  Juoe  9,  1826.'-<-<Six  months  to 
enrol  sp^cifioation.  #  *    , 

John  Lindsay,  of  the  island  of  Herme,  near  Guernsey, 
Esq«  for  improvements  in  the-  constrttetion  of  horse  aaii 
carriage  ways  of  streets,  turnpike  and  other  roads,  and 
an  improvement  or  addition  to  wheels  to  be  used  thereonu 
Dated  June  14>  1815. — Six  nionths  to  enrol  specificatioiu ; 

William  Hbnry  James,  of  Cobiirg  Place^  Winsois 
GreeQ,  near  Birmingham,  engineer,  for  inaprovements  in 
the  construction  of  boilers  for  steam-engines. — Dated  June 
.14, 1826^— ^Six  mpnths  to  enrol  specification. 

Jonathan  Downton,  of  Blackwall,  London,  ship- 
wright, for  improvements  in  water  closets. — Dated  June 
18,  1825< — Six  :months  to  enrol  specification. 

WiiOii  AM  Mason,  of  Castle-street  East,  Oxford-street, 
.London,  axietree  manufacturer,  for  improvements  on  axle- 
tvees^-J}ated  June  18, 1825. — Six  months  to  enrol  speci- 
fication. '     '-t 

•  Ohaei/Bs  P:bii»lips,  of  Upnor,  in  the  parish  of  Finds- 
.bnry,  Keftt,  Esq*  for  impibvements  in  the  constructidn  of 
a  Ahsp's  eompaffSw«^Dated  June  18,  l825.-^Six  months  to 
enrol  specifieatioa. 

George  Atkins,  of  Drury-lane,  Gent,  and  Henry 
Marriott,  of  Fleet-street,  London,  ironmonger,  for  im- 
provements on,  and  additions  to,  stoves  or  grates.»-Dated 
June  18,  1826. — Six  months  to  enrol  specification 

Edward  Jordan,  of  Norwich,  engineer,  for  a  new 
mode  of  obtaining  power  applicable  to  machinery  of  di& 
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IMM  deieriptioiift.---Datect  June  18,  lteO.>^£^ik  lAMbi 
to  enrol  Bpecification*  ' 

John  Thompson,  of  Vincent-square,  Westmiudter,  ah^ 
the  London  Steel  Works,  Thames  JBank,  Chelsea,  toi 
John  BAitR^  or  Hctlesoiw^n,  near  DirtmH^hKm,  engitt^r, 
fbr  impTOvements  in  produdng  9t^m  ajpfilickMcf  to  BteMa. 
engines,  or  other  purposes.— ^Datfed  June  2 J,  18S5.-^-8it 
months  to  ehtol  specificaticm;  * 

Thomas  N^rthington  the  younger,  cLrid  Jbriir'SltJl- 
liHBft,  t>oth  of  Manchester,  smali-t^at'^  ma'ridfachi^s. 
fot  improi^mentdiii  the  loom,  or  mMhiM^  ufteSforH^ 
j^urpose  of  weaving  or  manufacturilig  of  ttLptt,  and  siibk 
<yther  artiele^s  to  which  the  said  loom,  br  vMMtit,  iHfif  hi^ 
&|^p)icable.— rDated  JhUe  21, 182d.-^--Si3t  tfonthd'  tcf  ^inrdl 
apeoifltotioii.  m- 

Row  CbHBBTt,  6f  Glasgow,  merohatit^  for- a  iiei^  st^p, 
or  isteps,  to  asce*nd  and  descend  from  coa(6hed,  and  o^biit 
carriages. — Dated  June  21,  18S5.*-^ix  months  io  ^n^cll 
4^ratleatioii.    . ' 

pHiLti^  Brooks^,  of  Shelton,  in  the  Pott^riee,  Stl* 
fordsHire,  engraver,  for  improvementir  in  the  prepatelioh 
.of  a  certain  composition,  and  the  applicaitoB  thereof^  to 
4he  mcd^ing  of  diea^  moulds^  or  mairices,  smooth  Baathuomif 
-and  vetriouB  other  useful  articIes^^JDkttd  Juhe2U  IS36^«4- 
Six  months  to  enrol  specification:  .     :. 

'  JofaN  FasDEfticK:  Smith^  Vaf  Dunsrfxm'Hii^CXieBler- 
ifield^  Esq.  for  isbprovdmflnta  m  machinM^  (««  Arawin^, 
roTibg,  apmoiag)  aiid.  doublili^aott&i^.woQly  and  oth« 
fibrous  substances. — Dated  June  21,  L6fl5v^**fifix  .'BUmtbH 
to  enrol  specification. 
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ItlifffffkaHmtfAsPtitmtgraidedU  Mb.  JAiiti  Suemt^  ofMiOUnsg^ 

Jot ih€ pndwng tUam,  an4j9rimriMitcih0rjmrp0iC0,  wktr^^ 
e«pm«$  tff^^  ^fnU  ic  kmned*    D9M  September  4,  18S3. 

TO  fkU  to  whom  these  prestnts  shall  ooMe,  tec.  fce« 
JNMa  hm^  ye,  that  in  compliance  with  the  said  proyisOy 
the^  said  James  SSurrey  doth  hereby  declare,  tiiat  the 
veiara  df  fab  said  i&TetitioD,  and  tibe  manner  in  which  the 
snoie  i^  to  be  performed,  is  described  and  ascertained  it 
ihe  foiJawiQg  explanation  thereof^  that  is  to  say : 

Tba  Invention  of  the  said  James  Surrey  consists  in 
farfnging  into  ose  the  heat  extracted  from  eoal  in  the 
bosaing  and  nuurafiustnre  of  coke,  by  applying  the  same 
1m  iSkm  production  of  steam,  for  steam  engines  and  other 
^fposesi  in  manner  following,  that  is  to  say  : — ^As  many 
wkM  ovens  as  may  be  necessary  by  the  heat  thereof  to 
insure  the  quantity  of  steam  required,  being  erected  in 
<tlie  usnal  or  any  other  .c(>]wenient  way,  let  an  artificial 
.search  be  made  in  each  as  high  as  the  coals,  when  charged ; 
and  run  on  the  top  of  the  artificial  search,  e  rim  or  curb 
of  iron,  or  other  substance,  of  suffioient  thickness  to  retain 
•ehn  heat  exttncted  from  the  ceal^or  coke.  Then  place  in 
^«adb«f  tiio4Nod  evens  one  or  me#e  tubes  or  pipes  of  irra^ 
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or  other  metal,  either  separate  or  connected  together^  on 
the  top  of  the  artificial  search ;  one  end  of  each  of  the  said 
pipes  or  tubes  to  come  bntrat  die  front  of  the  oven,  with  a 
flange  for  cleaDsing,  and  the  other  end  thereof  to  run  ont  at 
the  back  or  other  convenient  part  bf  the'oven^  a  sufficient 
space  being  left  between  the  said  two  pipes*  or  tnbes^  or 
elsewhere,  as  convenient,  for  the  smoke,  ^re,  or  heAt  to 
escape,  instead  of  coming  out  at  the  oven's  mouth  ^r 
stock ; .  and  if  the  .ovens' be  cmffieietttfy  large'  tonadisiit 
thereof  without  interfering  with  the- burning  of  the  coke, 
other  pipes  or  tubes  may  be  introduced  in  like  lliaaner, 
between  the  coke  and  the  crown  of  the  oven.  And  the 
several  pipes  or  tubes  above-mentioned  must  be  made  to 
communicate  with  the  main  reservoir  or  boiler  of  the  engine, 
or  other  works.  The  main  reseivoir  or  boilef  Ming  chMrg^d 
in  the  usual  way,  and  bo  as  to  keep  the  befor^-meiitioMd 
^ipes  or  tubes  always  full  of  water,  st^mwill  be  g^enerated 
and  pass  to  the'  main  reservoir  or  boil^t,  for  any  purpose 
required.  Care  should  be  taken  so'  to  phice  the  pipes*  or 
tubes  in  the  ovens  that  the  draft  be  not  checked,  and  that 
they,  may  be  taken  out  at  the  front  or  back  of  the  oven>  -  if 
required ;  and  the  said  pipes  or  tufodi  kbouM.be  inde- 
p^dent  of  the  ovens,  and  be  so  {Placed  that  the  spfing^of 
the  ovens  will  be  behind  the  samei.  The  fire,  in  paasing 
out  of  the  ovens,  may  be  directed  through  a 'fine/ tod 
which  flue  may  be  conveniently  and  most  beneficiaHy  mad^ 
by  carrying  oVef  the  ctoyhi  of  the  ove6  a  second  crown  or 
arch,  of  iron,  brick,  or  other  substance,  capeble  of  confihtng 
<and  retaining  the  heat;  and  such'ffue  may  be  filled  with 
other  pipes  or  tubes,  to  be  so  placed  as  to  receive  liie 
greatest  possible  action  of  the  fire  passing  through  the 
flue ;  and  the  last*  mentioned  pipes  and  tubes  being  also 
made  to  communicate  with  the  general  reservoir  or  boiler, 
and  being  kept  filled  wi(h  water  as  before^mentaoned,  an 
additional  quantity  of  steam  will  be  gener«ltedby  means 
of  the  same  fire  or  heat,  and  without  any  additional  cohh 
gumption  of  fuel.    If  the  ftame  of  duc  ovan:  ^faMd  he 
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ifbundinaiifeieiit  to.  consume  the  smoke  of  the  other,  a 
}d(Mii|ier  or  regialerBiay  be  used  to  8t<^  the  smoke  from 
•ptssing  direct  through  the  flue^  and  a  communication  made 
from  one  oven  to  ibc^  oth0r,  by  means  of  a  pipe  or  aper- 
ture; also  with  a  damper  or  registeTit  to  take  the^moke  of 
teidier  oveu  alternately  through  theotber^  when  sufficiently 
iiet  to  consume  the  same,  thereby  iusuring  a  convenient 
•me&bod  of  eoosuming  the  whole  of  the  smoke,  and  con*- 
'rertbg  the  same  into  heat  or  flame,,  to  be  used  or  applied 
«8  beibff&imeniianed. 
In  witoesa  whereof,  £cc. 

OBSERVATIONS  BY  THE  PATENTEE. 

•  'Hie  principle  of  this  iarention  consists  in  the  introduc- 
iion  of  tubes  into  poke  oveqs,.  &c*  for  the  purpose  of  gene- 
eating  ^sdosm^  by  which  :more  than  two-thirds  of  the  pre- 
•enfc  ejtpenoe  ^  fuel  will  be  savedf  as  has  been  demons 
elmted  at  the  Patentee's  premises,  York  House,  Battersea, 
4idkereibe{>cocess  has  been  in  actual  operation  in  grinding 
<»m  for  .nearly  the  last  twelve  months,  producing  the 
most  satia&ctory  results. 

<  The  peculiajr  adranti^e  of  ^his  method  is,  that  the  coal, 
instead  of  being  nearly  all  consumed,  is  converted  into 
coke^r  of  a  quality  eqml  to  any  that  is  used  by  maltsters, 
and.  odier  persons  requiring  the  most  .pure  and  perfect 
article  of  tlmtdesciiption.   ... 

The. Patentee  snj^its  the  accompanying  statements  of 
the^saviagibai  wouldacprue  by  the  adoption  of  his  patent, 
ito  any  person  at  present  consuming  1000  chaldron  of  coals 
pel  annum,  in  London.  He  is  enabled  to  detail  with  pre- 
cision aa  to  the  first  calculation,  which  shpws  the  amount 
4»rdifieience  by  the  conversion  into  coke,  and  its  attendant 
chaiges,  assuming  that  1500  chaldron  of  coals  are  used, 
butpr^erved  and  couverted  by  his.  process,  (instead  of 
1000  consumed,  and  wasted  at  present^  <md  that  these 
pfodoce  1800  chaldron  of  coke,  being  the  relative  ascer^ 
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The  second  caiculatioii  tUites  the  awn  expmiiid,  (mt 
1000  chaldron  of  coals,  on  the  syatem  now  xn  uae  MUiag 
Water  Companies,  which  wonld  be  tttved  by  die  appUca^ 
tion  of  his  patent,  deducting  the  above^meiitioiied  4i^ 
ference  lost  on  the  coke. 

The  third  calculation  shows  that  the  expence  of  tiit 
necessary  additions  to  the  works  connected  wMi  the  steaai 
engine,  would  be  reimbursed  by  the  profito  of  tlM  fimt 
year's  saving;  and  a  considerable  surpfaia  also  reiBM% 
above  the  cost  of  the  works  in  question ;  and  tbe  annoti 
saving  afterwards  on  every  1000  chaldfon  af  coak  ilow 
consumed,  is  shown  by  the  last  calculation  to  amount  to 
1270/.  after  allowing  for  wear  and  tear. 

By  an  arrangement  which  the  Patentee  haa  made  with 
the  principal  coke  merchant  in  London,  who  is  willing  ta 
supply  the  coal,  and  receive  back  the  coke^  at  the  relativt 
fixed  prices  named  in  the  statement,  he  is  eaaUed  to 
engage  with  the  proprietors  of  large  steam  engineain 
London  (where  a  constant  power  is  required),  to  perform 
their  work  upon  the  basis  and  terms  specified,  or  at  about 
half  their  present  expence,  without  making  any  alteration 
in  their  engines  or  boilers ;  or  he  will  grant  licences  to 
work  under  his  patents  (in  England,  Scotland,  and  IraiattdX 
at  a  sum  per  annum,  or  at  a  premium  for  the  term  of  his 
patents.  The  apparatus  can  be  applied  to  every  steam 
engine  or  boiler  now  in  use,  either  high  or  low  preasura; 
at  the  same  time  acting  as  a  complete  smoke  consumer. 

The  Patentee  suggests  the  great  advanta§e  and  sanrtag 
that  would  accrue  by  the  application  of  the  patent  in  the 
working  of  iron  mines,  as  die  same  expence  of  fnel  which 
is  incurred  in  raising  the  water  and  ore,  will  smelt  tlie  ore ; 
whereas,  by  the  present  method,  a  laige  quantity  of  coal 
is  entirely  consumed  in  creating  steam  for  the  engine, 
without  giving  any  return  of  coke ;  when  by  hia  plan  the 
coals  used  for  steam  return  their  value  in  ooke,  which  is 
ready  on  the  spot  for  the  futare  opeiatbna  of  snettisig-;  and 
this  saves  the  further  quantity  of  coal  whiph  it 
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xmim  the  praMut  syiitea  tvt  the  purptOM  of  prodacing 
coke. 

The  Patentee  also  suggests  that  considevable  benefit 
would  accrue  to  the  proprietors  and  the  public^  by  the 
adoption  of  Steam  Power  Coal-  and  Coke  Companies,  in 
particular  districts  in  the  United  ELingdom,  by  erecting 
the  apparatais^  and  eupplyhlg  steam  power  to  individuals ; 
ifnd  fotwMch  poipese  he  is  willmg  to  grant  licences  to 
trustees  Ibr  the  carrying  such  an  object  into  effect;  and 
for  his  remuneration  will  agree  to  receive  a  per  centage 
only  on  the  profits  of  the  company,  after  they  are  paid 
the  interest  for  their  capital  employed ;  or  a  certain  sum 
for  the  exclusive  privilege  of  any  particular  district. 


Db. 


STEAM  £NGINE. 


£*    4^  4* 


To  cost  of  1500  cbal* 

dbon.  /9f  cooity  al 

38b.  per  chsldroiiy 

delivered    at    the 

watersifle 8850    0 

lb  coke  1>am6r  mAA 

ft.  per  cbaldm  ••    tSO 
SblUiMif-iaveawiMi 

eoka  »«.• M*      XjO 


Cr. 

£.     «.  d. 
'  fijT  proceeds  of  coke, 

1800  chsldro%  at 

SBs.  per  chaldron..  S590    0    0 

IBy  bidance,  loss  in 

difflbrence  of  coal 

aadoeke  ••    5S0    0    0 


0    0 


0    0 


£9050    0    0 


Tetossisaiaktiigceke    580    0    0 
ffo  Balasee  saved  U  1370    O   0 


£9(K»0    0    0 


iei9oo  0  0 


^To  fiire  coke  ovens  will 
'    oosterecttag   ....     500    0    0 
9W  p^MSt  wis  cost.  •    iOO    O    O 
lEo  Waaee,  er  saifhis 
amd  fidt  jepr  ,«    S70    0    0 


By  gals  in  savmg  of 
CDulylOOOckaklroa 
beiag    at    present 
used  ai;id   lost,  at 
dSs 1900    0    0 


By  Krougbt  down, 
bidance  saved  as 
jaiiore •  1870    0 


41870    0   0 
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To  wear  and  tmr.,..     100    0    0 
To  balance  of  annual 

aaving    on    every 

KNX)  chaldnm  of 

ooais  at  present coD- 

siuned   1270    0    0 


X1S70    0    0 


By  lirooght  down  lei 
above.. ....o.^£UTO    0  ^ 


'SpecifiaUum  of  the  Paieni  granted ^io  David  Gobvoit,  ^  JSdiniffrgh, 
ai prHentrttiding  at  Siranrmr^  JSiq.fir  certtwn  improvemenii  in'tht 
conttruction  of  wheeled  carriaget.    Dated  Auguat  14>  1821. 

WITHArLAXK. 

•  ^ 

TO  all  to  whom  these  presents  shiaTI  come,  &e« 
ffoiv  know  ye,  that  in  compliance  with  the  said  prbViso,  I, 
the  said  David  Gordon^  do  liereby  declare  that  the  nature 
pf  ^y  said  invention,  and  the  manner  ia  which  the  same 
is  to  be  performed,  are  particularly  described  and  ascer- 
tained in  and  by  the  drawings  hereunto  annexed,  and  the 
following  description  thereof,  (that  i^  to  say) :  My  invention 
of  certain  improvements  ia  the  construction  of  wheeled 
carriages  consists,  first,  in  placing  eacb  of  the  wheels  of 
the  carriage  between  two  horizontal  bars  or  rails,  in  such 
manner  that  the  wheels  may  be  supported  or  hung  upon 
bearings  or  pivots,  which  pivots  may  be  adapted  to  turn 
round  in  brasses  or  collars,  fixed  in  the  rails,  extending 
on  each  side  of  the  said  wheels.  By  this  arrangement 
each  wheel  is  furnished  with  its  own  axis  or  axle,  having 
pivots  formed  at  both  ends  thereof,  which  turn  round  in 
fixed  collars  (in  the  same  manner  as  the  wheel  of  the  ordi- 
nary wheelbarrow),  being  entirely  independent  of  the  other 
wheels  belonging  to  the  carriage.  In  order  to  render 'Ae 
^plication  of  my  inventioa  cl^ar  wo4  itrteUigible,  and  to 


du^bb  peiaons  oWTersaiit  with  such  matters  to  put  it  ia 
practice,  I  have  hereunto  annexed  a  sheet  of  drawings  or 
•plapsy  wherein  fig.  1  (PL  IV.)  shows  a  plan  of  the  framings 
julaptedforacartortwo  wheeled  carriage,  uponmyimproved 
oonstraction,  with  the  body  of  the  cart  or  carriage  supposed 
to  be  removedi  in  order  to  explain  my  inrention*  Fig,  2 
4ihow8  an  elevation  of  the^  same.  (Note«-the  same  cha#- 
vuaters  or  letters  of  re£arenoe  are  used  to  denote  corres* 
pondmg^^arts  upon  both  the  figures.)-  ^  a  represent  the 
two  main  bars  or  rails  of  the  firame  of  the  carriage,:  they 
(project  in  firont  suffictenily  to  fom-  the  shafts,  and  are 
jkept  pariBdlel,  and  maintained  at  a  proper  distance  asunder, 
by  two:  cross  pt^eea,  b  b,  which  extend  in  width  beyond 
the  liide  rails',  a  a^  tod  serve  to  support  the  outermost 
fails,  c  c,  in  such  manner  as  to  form  two  oblong  openings 
pr  frames^  of  sufficient  width  to  receive  the  carriage  wUeels, 
j>  ]> ;  each  of  the  wheels,  b,  is  fixed  upon  a  short  separate  axis 
0|^ia)e|  hatiAg  pivots  formed  at  each  end ;  the.outer  pivots 
»i  the  said  axes  or  sgdes  turn  in  collars,  which  are  attached 
,to  .the  rtdb,  c  c ;  .and  the  inner  pivots  turn. iii.  collars,  atf- 
tached  to, the  rails,  a  a.  .  The  collars  may  be  placed  either 
on  the^  under  or  the  upper  sides  of  the  rails,  or  through  the 
puddle  thereof,  as  may  be  found  best;  but  I  should  re?- 
CKHnmend  t^eir  being  fixed  on  the  under,  sides  of  the  raila, 
IIS  represented  in  the  figure,  with .  screw  bolts,  passing 
thipugh  th^.i^tlsy  to  retain  thiem  in  their  respective.  3itua* 
tiQUS,.  and  tighten  them  as  they  wear  away ;  the  bearings 
may  be  supplied  with  oil  by  pouring  it  in  through  a  small 
hole,  firoiUL  the  upper  side,  of  .the  rails,  which  holes  should 
be.cpyered  by  a  turning  plate  or.  cap,  to  prevent  any  dust 
firom  .pe|;ietrating  to  the  pivot :  in  like  manner  the  pivots 
should  not  pass  quite  through  the  collars,  so  ^  to  expose 
their  ends,  but.  should  be  rendered  somewhat  convex  at 
their,  mda,  to,  bear  against  the  bottom  of  the  cavity  in  thq 
caUaoi^  in  ;Order  to  support  any  shocks  endways  which 
tbe.wheels.tAigiht  jreoeive  in  paasing  over  rough,  roads :.  19  ^ 


npMettt  tw#  itmi  bttt^  •xtendiiig  ftMi4li«  itilii  «<i>  te 
tht  ihafti)  ift  otd«r  to  strengthtu  the  Aume,  and  pmviit 
the  eDds  oFthe  nttls^  c  c^  from  eatangli&g  with  other  oin- 
Iriagiot  ID  HMMg  ;.otherwt«eibelitied  pieces  of  \rinA  mi|^ 
be  eubetitiited  for  the  iron  betv,  u  may  he  feeed  niMt 
iconvenie&t  t  v  p  showe  a  f^mming  of  wood»  pitfced  a  Utile 
•ditta&ce  aboine  the  m^in  ftatae,  ai  seen  in  fig*  fi^  and  eup^ 
^rted  by  email  biooks^  « e^  rimig  up  from  the  eitoee^ 
ipiecee,  B  %  ia  thephae  of  ifae  wheelii,  b  a,  ae  eeen  at 
maMa,  ia-figare  I.  The  body  of  the  cart  or  oartiagaii 
{dacad  vpoa  the  framitq^i  9  v,  ifhich  by  ite  bearing  upoet 
UMBftainfiameataaoAi  iai  tfie  plane  of  the  wheeli^  dpee 
liot  taad  to  twist  er  itraia  either  the  maui  fiaine/  or  the 
wheels  theiaeekee ;  othetwise^  the  body  of  the  carriage 
night  be  eaupended  frota  the  under  eidee  of  the  tail*  of 
the  frame»  at  the  pointe,  a^aa.  Fig.  3  on  (he  eiUMted 
riieet  of  drailrings  lepreseatB  a  plan  of  the  liamiiig  fsr-a 
waggpD  or  carriage  haTingfoitf  wheels;  tlie  body  <»f the 
carriage  is  supposed  to  be  removed.  .Figw  4  shows  aa 
elevation  of  the  same :  A  a,  the  anain  raik  of  the  fratiie> 
which  ars  kept  parallel  l^  the  foar  cross  rails,  a  b  anii 
«  0)  being  morticed  into  them :  c  c  are  two  pieeas/  lying 
parallel  to  the  main  rails,  and  morticed  iato  the  cross  reilev 
ji  b.  >  These  pieces  form  the  openings  to  receive  the  hinder^ 
most  wheefo>  i>  n,  of  the  cerriagei  the  beariegs  or  pivots 
of  which  torn  in  collars  fixed  to  the  rails»  a  A/and  pietes^ 
€  c,  in  the  eaaie  manner  as  before  described  ia  the  fige,  1 
and  2.  The  cross  mils,  a  a,  have  pieces,  h  h,  mortieed 
into  them;  and  these  again  have  a  cross. rail,  i,  fixed  to 
them/  wMch  carries  the  traverse  bolt  or  bolster,  k,  for  the 
front  wheels,  a  a,  witb  their  framing,  a  a,  6  iy  r  c,  to  turn , 
round  upon,  when  the  carriage  is  intended  to  be  tamed  ia 
its  direction*  The  fvout  wheels,  a  £>  are  mounted  ii^oa 
ihort  axes  or  aidiea,  having  a  bearing  and  support  in  the 
pieces,  bb,  t€,  on  eaeh  side  of  each  wheel  (as  before  de* 
attibed  for  the  hiodennsBt  wheels) )  aBt>  <g«4,  represe<it 


^^ 


OT 
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IVQ^insiihr^ttMrDfwobd,  {AtcM  horizonlal^  Midlyftig 
io  ctetiot  milk  eaek  ofber  (tiitiilar  to  oidiiwry  fedt  wh^efad 
bairiage^) ;  duy  mrt  fizBd  concentric  mth  tin  timVl^rti 
Mt.  or  bolitery  k»  mod  ttenre  to  steady  tiie  front  whetb 
end  tbnr  fnumng^in  tnhung.   Tbe  wheeh  nuiy  either  hkrm 
tkie  exei  or  axWe  fixed  fast  ia  their  oentiee^  and  be  made 
mtli  piTota  or  bearingt  te  torn  im  fixed  eoUart,  ae  iiereui-^ 
liefofe  deeeribed ;  or  they  may  hare  boies  fixed  in  the 
«aYe8  of  the  a^eel*,  adapted  to  turn  apon  fixed  belts  or 
mnDMi>  exIeBdin;  aereea'  each  of  the  opeungs  wherb  tie 
MmA  are  to  be  fixed>  always  observihg  that  thb  said 
ielli  or  aaies  do  not  extend  aoroes  the  fiaming  of  the 
earfiage  from  one  whed  to  the  otfaeh    Having  shpwn  how 
and  in  \^bak  manner  the  first  part  of  my  improvements  ie 
te  be  carried  mto  effect^  it  renmins  for  me  to  explain  what 
l^art  Aeveof  I  consider  as  my  invention ;  as  I  wish  it  td 
be  observed  that  i  do  not  claim  the  invention  of  pfaicing 
tile  wheela  i^K>n  axes  or  axles^  and  supporting  them  on 
the  oatsides  of  the  wheels,  the  same  tilings  having  befere 
been  used.  Heither  do  I  make  daim  to  any  particular  part 
of  tile  framing  of  the  caniage ;  but  I  confine  my  claim  to 
the  piacingof  each  of  thewheekaponasqmiateaxisor  axle, 
to  be  supported  betwem  two  bearings  or  rails,  and  without 
having  any  bolt,  axes,  or  axles,  extending  across  tiie  frame 
ef  the  eanrii^e,  thereby  leaving  the  wheds  tquite  inde* 
pendei|t  of  each  other,  so  as  to  allow  of  the  load  or  body 
•f  the  carnage  being  placed  or  suspended  (if  required)  near 
to  tile  ground,  between  the  wheels,  and  even  below  the 
level  ef  tiieir  axes  or  axles.    A  t  tiie  same  time  I  must  state, 
timt  I  only  elaiin  tiie  application  of  this  improvement  to 
eanriages  lutving  two>  three,  or  more  wheels.    The  advan^ 
tagee  of  plaoing  tiie  wheels  of  caniagee  according  to  my 
improvement  abovennentioned  are  numerons^    In  the  first 
place  I  amieaabled  to  fix  the  usee  or  axles  of  tiie  wfaeds 
hoisoatal  (or  piirdlel  to  the  ground),  and  thereby  obviate 
the  nsntssity  of  dkhing  or  hoHowing  ike  wheels ;  and  also 
t»  linisr  their  ««tio«  upo^tiie  lodhs  lasi  it^ssmie,  hf 


roUitig  OTer  tbe  ground  iMtead  of  igniidnig  .tt|Kni  it,  aA 
most  be  the  case  witk  wheda  placed  in  a  positioa  laeliBcd 
to  tiie  directioii  of  ffaeir  motion,  •  such  bein^  the  nmud 
method  of  placing  the  wheels  of  eaimgee.  Second,  tho 
rail  which  extends  along  the  oi^side  of  ike  wheel. (to 
support  the  outer  pivt>t  of  its  akia  oar  axle)  ia  sn  efihetaal 
defence  to  the  wheel,  and  senres  te  protect  it  ftom  Uowa 
or  ;8h6(^  which  it  might  otherwise  icceiTe  by  other  can- 
riages  running  against  it ;  the  said  ra^ls  also  efatiate,  c<wfr 
pletely,  the  incbnyenienbe  and  risk  of  oaitiageB  becoming 
locked  together,  fay  die  wheel  of  one  carriage  being  fonced 
in  fo^ween  the  wheel  and  body  of  atfother  oamage,  whioK 
accident  tends  to  strain  the  wheels  y^ry  mndi.  Another 
important  advantage  of  my  improvement  is,  that  the  axes 
or  axles  of  die  wheels  do  not  exttful  acroea  the  frame  or 
bed  of  tbe  carriage-  ikom  dne  side  to  die  other,  by  whaeh 
chrcnittBtance  I  am  enltbled  to  obtain  a  large  dear  apaee 
between  ihe  wheds,  for  the  purpose  of  containing'  heai^ 
meirehandixe;  and  carrying  it  near  to  the  gromid,  for  the 
fkcfltty  of  loading  and  miloading  the  same ;  and  fondmr^ 
more,  without  the  risk  of  oyertomiDg,  as  must  Be  the  case 
in  carriages  as  hjeretofore  constmcted,  with  the  ax«i.  or 
a^les  of  the  wheds^  extendmg  aooss  the  carriage,  fiom  one 
aide  to  Uie  other,  thereby  obliging  the  load  to  be  canied 
at  a  coniBtderable  height  from:  the  grouBfd ;  for  the  same 
reason  I  can'make  use  of  wheds  ef « larger.  diamefeerthai| 
what  kre  usually  employed^  by  which  oieans  the  caniage 
would  travel  over  rough  and  unev«ti  reada  wilh  mere  b^ 
cility.  And  lasdy,  the  placing  of  the  wheels  apcn  sqpa^ 
rate  axes  or  axles,  with  a  bearing  on  each  side,  and  inde«- 
pendent  of  each  other,  w6uM  be  of  considerable  inqtortamce 
lor  carriages  to  be  propelEed  ^  tbe  power  of  a/Steam 
jbngine,  or  other  medtanical  force,  since  the  whede  conU 
be  easity  acted  upon  aeparately  by  the  mbving  power,  for 
the  purpose  of  turnipg  the  carriage  {or  changing,  the  di« 
rection  of  its  course) ;  at  the  same  tiase  the  space  between 
die  wheds,  not  being  intemipied  by  the  .axes  er.axleiiexr 


tending:  ac^oM  the  carriage,  would;  admii  of  tlie  Bteim  oc 
other  lengine/  anii  heavy  maehmery,  beiag^placfMl  in.tha 
yaeaat  nxnnbetareen  the  ivheeb,  near,  ta  the  grboxid. .  Jhe 
aaeond.of  my  uBproYements in  wheeled  oamagea  cwskCi 
in  thaapplioaiioa  of  an  adkUtiMal  whe^  (to  a,  two^  thrfe^^ 
or  fenrrvheeled  caBEiage)^  foraied  IUk*  a  hoUow.  roller  or 
dmm,  sitiick^irini may  hecwoMedto  laov^  or.roU  along 
the  road:  (in  order  to  alliance  the  .^aniage  fturwiMda),  by 
havinga  steeni  or  other  engine  placed  withioaideoCitiaanoh 
BMumer,  thi^  the  engine  would  tenci  to  advance  or^cjimb 
op  the  inside  of -tite  drum ;  and  J90  by  its  grayity  to  tarn 
the  dnun  romd  <in  the  inanher  o€  tho6e-machjne9  toon^ 
walking  wheels,  whieli  are  aaed  in  oranes,  &c.)  and  wonld 
roll  it  forward^,  adiraneing  the  carriage  aipiig  with  it*.  To 
effect  thig^  the  drum  may  be  farnisbed  with  one.  two.  Or 
more  endlese  rackSi  extending  round  its  inside  circum* 
fisrence^  into  which  inu^k  oi  ca<^  a;^^h^.d  ^heel  or  wJ|ieela 
may  be  made,  to  engage  ««|(ch  wheel  ox  wheels  being  put 
in  inoti^  hy  ^e  power  of  the  f^i(%e«  ^  By  thiS;  soifuce^ 
meat^  the  toothed  wbeek.  beipff  conneoted  with  the  emcine 
would,  by.  their  motioay  always  tend  to  advance  up  thtf 
inside  of  the  drum  along  .with  |he,  engj^Cj  and  turn  t^ 
drum  round  ia  isoU  it  along  the  ro%d* ,  The  ^pthed,  wl^eels 
aoay.be  hept  in.  their  plaii^es  upon..^  racks  ))y  hayif)g 
Mghr  Mges  or  pvojee^in^  riffia  forpned  on  one  side  of  each 
oCtheisaid  whasfe;  such  ledges,  o;:  rims  to  b^r,  against  ^he 
aides  of  the  mdu.  l;  should,  recommend  Uxe,  above  de- 
sorifaeddnua  to  he  situated  in  the  frame  of  a  carriag^^  in 
place  of  the  large  or  bindermost  wheels,  and  be  connected 
mth  the.  frame  of  Uie  ca^-ri^ge  Vy  m^aas  of.  iron,  rods  or 
axms>  one  end  of  which  rods  <>r  arms  should  be  jointed  to 
the  axis  of  the.  toothed  ^wheels  before  mentioned, ,  within 
the  drum ;  and.th^  other  ends  of  the  rods  or  arms  should 
he  jointed,  ^.or^dherwise.  £oee^  tp  any  convenient  part  of 
the  iiraase.of.tbe  oarrieg^f  so  that  the  dciWj  po  rolling 
aloi^,  wonhl  necessarily  move  the  frame  of  the  carrisjg;e 
wi^itr  TtMconiM  of  %.$arriage of t}}is description 
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be  direeted  bjr  tuning  the  foce  wheeb  rdnnd  (widi  Ihmt 
fiEtme)  npoik  the  traverse  bolt  or  bolster^  by  means  of  a 
nek  and  wheeiwotk,  or  other  similar  contriyance^  whilst 
the  fiftciiity  of  turning  might  be  greatly  increased  by  mdcing 
the  toiler  or  drum  somewhat  largest  in  the  tniddb  (of 
baitd  shaped).  The  steam  engine  may  be  oonstmeted  in 
the  same  manner  as  those  engines  used  for  drawing  carriages 
ttpoQ  rail-roads,  and  may  be  applied  to  est  within  the 
dram  m  various  ways. 
*   In  witness  whereof,  8cc. 


I^Mtf^sffMi  of  the  FaieiU  gratded  H  Johw  8tamlst,  of  CkwUm 

I  Mmif,  MoMchattr,  Smiih,  fir  eertaim  mockinay  calnJaiedfir  a  more 
^fficaeioui  mode  ofJutUing  or  ntpplying  offimaeeg  tn  general  with 
fttelf  whereby  a  contiderabie  reduction  in  the  comumptton  cffiel,  the 
afpearanee^  smoke,  and  of  labour,  u  effected.  Dated  July  ^,  18St. 

WITH  AK  IHGRATING. 

TO  all  to  whom  these  presents  shall  come,  tec.  8cc. 
ifhw  krHw  ye,  that  in  compliance  with  the  said  proviso,  I, 
Che  said  John  Stanley,  do  hereby  declare  that  the  nature 
of  my  said  invention,  and  the  manner  in  which  the  same 
is  to  be  performed,  are  particularly  described  and  ascer* 
teined  by  the  following  description  thereof,  reference  at  the 
tame  time  being  had  to  the  annexed  drawings,  (see  Pi.  Y.) 
in  which  said  drawings  the  same  letters  or  figures  of  refer- 
ence are  employed  to  denote  the  same  thing,  (that  is  to  say :} 
The  dotted  lines,  ab,  be,  cd,  represent  a  part  of  a  boiler ; 

II  b,  the  top ;  b  c,  the  end  ;  and  c  d,  the  bottom  of  the  said 
boiler ;  and  as  the  bottoms  of  boilers  are  usually  made 
convex  upwards,  c  d  represents  the  crown  or  highest  part 
of  the  bottom;  e,f,  g,  is  a  hopper  or  reservoir  for  coals, 
teade  of  plate  or  wrought  iron ;  ji,  and  hg,  in  fig.  1,  are 
two  plates  of  iron,  forming  the  bottom  of  the  hopper ;  the 
lower  edges  of  these  two  plates  are  not  brought  together, 
bmt  allowed  to  be  about  3  inches  distant  from  each  other, 

to  as  tofbnn  an  opening  or  alit  all  iteng  the  bottom  of  the 
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fMuM  hopper, in  the  dinction.of  j g,  in  fig.  2,  ia  ofd«r  lb 
allow  the  coala  to  fkll  thrQugh  the  said  openiiig :  a,  iq 
fig.  2^  shows  an  end  view  of  the  said  boiler ;  Jb^  in  fig.  1^ 
are  two  rollcars,  placed  immediately  below  the  qpening  in 
the  bottom  of  the  hopper,  so  as  that  when  the  ooala  fall 
through  the  said  opening,  they  may  fidl  upon  or  beiweea 
the  said  rollers.    These  rollers  I  usually  nutke  6  inches  ii| 
diameter,  and  of  a  length  eorrespondixig  to  the  width  of 
the  fire-place  or  grate  to  which  the  said  machinery  is  in^ 
tended  to  be  applied ;  and  I  make  the  length  of  the 
opening  or  slit  in  the  bottom  of  the  hopper  also  to  eoiw 
le^Hmd  with  the  length  of  the  said  roQers.    The  rc^Iers^ 
kly  (as  repnssented  in ;the  drawings,  figs.  I  and  3)  are 
Anted ;  there  are  ten  fiutes  in  each  roller,  and  each  fint* 
IS  1  indi  in  depth.    These  fluted  rollera  are  employed  for 
crushing  or  breaking  the  coals,  and  for  eqoali2ing  the 
quantity  required  for  the  supply  of  the  fire,  in  equal  and 
successive  periods  of  time*     The  absolute  quantity  of 
coals  required  to  be  supplied  in  any  given  space  of  time 
is  regulated  by  the  number  of  revolutions  made  by  the 
said  fluted  rollers  in  such  space  of  time,  and  by  the 
distance  at  which  the  said  rollers  may  be  placed  from 
each  other.    Motion  is  given  to  the  Said  rollers  by  means 
which  I  shall  hereinafter  describe,  and  I  regulate  the 
distance  between  the  said  rollers  by  the  ordinary  and  well- 
known  method  of  applying  adjusting  screws  and  sliding 
brasses  or  bearings- to  the  axle  of  one  of  the  said  rollers^ 
as  shown  at  m,  in  fig.  1 :  w  is  one  of  two  pinions,  by  which 
one  rc41er  turns  the  other,  as  in  common  use.    Immedi* 
ately  below  the  aforesaid  two  fluted  rollers,  I  place  what 
I  shall  hereinafter  denominate  a  fan ;  it  is  composed  of 
an  iron  axle  Qr  spindle,  n  n,  in  fig.  2,  lying  horizontally 
and  parallel  with  the  aforesaid  fluted  rollers.    Two  or  more 
sets  of  arms  (as  the  length  of  the  fan  may  require,  two 
only^are  required  for  the  length  exhibited  in  the  drawings) 
are  fixed  or  hung  upop  the  axle,  fin,  as.  shown  in  fig.  2 : 
eaohsetofarm^hasthMepoiats*.  liese  atiuft  are  shotm 
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ni  ^gs.  1  nd  2,  at  00/  &c.  Upon  the  pointa  of  tbese 
Mnis.I:flz,  bjrseravv  or  rivetey  three  flet -plates  of  wrovgbt 
ilMn,  pfipr  of  the  eaiae  length  of 'that  of  the.ttforeMkki  Anted 
i^Hersi  <»f '  th0  breadth  of  3 .  inches,  and  aboat  oae^ighth 
of  aa  inch  ih  thicknets, .  so.  A%t  the  outside^  edges  of  the 
aaidjfleApIitoi  onranies,  veheiv  turned  vouad  upon  the  axU, 
Hi  ih^H  deBoribe. & eylinddr  of  16  inohes.in  diameter.  I 
'enoloee  the  afoieatid  Anted  rollers  and  fan  in  an  iron  esse, 
of  the'  ahape  Kpiesented  in  fig*  1,  by.  the  doul^e  lines, 
g  r,8,.  so  as'to  exdude  theaic  <eiteinslly  as  much  as  pos*- 
aihfe»  On  the  side  nuttitbe  boiier  and  fise^laoe  I  leave  a 
peotangalar  opening,  of  the  same  length  as  the  fen^  and 
•boat'  9  inches  in  hfsighty .  from  a  to  Hy  throogh  which  the 
^ahi.aie  to  be  thsown  by  the  fan  on  to  the  fire.  I  place 
^heaaia,  l^  of  die  fan,  at  the  same  height  as  the  bottom 
of  the  hotter,:  isprenented  by  tlie  line,  df  r;  and  at  the 
flisMmoe  5>C  2  (e^t  fsom  the  ^ndof  the  .beileci .  denoted  by 
-the  line%  e,  d.  .  The  vanes,  ppp^  areinade  to  revolve  in 
the  diiectiofi!of  the  arrow^  shewq  in  fig.  1,  between  r  and 
s;  each  vaae  .wall  pass  the  bottom  of  the  case  at  the  dis- 
itece  of  one  qnitrter  of  an:inch,  ajod  at  the  distanoeof 
iri>oat  3  inches  from^e.front  of  the  case,  near  r,  where  an 
honzQotal  line»  .4rawn  throngh^the  axis  cf  the  fan,  and  at 
light  angles  Uy.  it;,  awM^ld  meet* the  circular  part.of  the  case^ 
nearr:  ^is  lh^.-fitMp^>  ^ade  Hvtheusnal.way,  andis 
placed  opposite  the  grate :  b  represents  a  part  of  one  of 
the  grale  or  j6re4»ars»  in  figs.i2  and  3  >  a  is  a  screw  (usnally 
called  ai^  enfUess  scvew)  ef  i  inches  in  diiun^ter,  with  a 
singjte  Aread  fixed  ufkon  the  aiie  of  the  fan :  v  is  a  wheel 

0  inches  in  diamet^,  havuig,28.ieeth|  working  or  taking 
•i^to  the  thread  of  the  aforesaid  endless  screw,  e.  The 
said . wheels  F,  isiUed  or  hu^g  upon  the  spindle,.! ;  and 
jopon  the  ^aid.  spindle^  i ^  is  also  hung  another  endless 
screw,  similar  to  the  otte  b  :  h  is  a  wheel  hang  upon  the 
axle  <tf  one  of  the  fluted  rollers^  and  is  similar  to  the  wheel 
w- :  the.  said  wheel,  h,^  is  turned  by  the  endless  screw,  o» 

1  e^mia.  )B«t(pn  io  be  gf^^  to  the  fi|n  by  «ilhsr  toothsd 
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ai^biuifl  wbeda;  as  I  may  find  it  most  convenient  ih  pt^ 
cntiilgthe  ttidtiog  power 'from  some  pairt  of  .tiie  mkidiiaery 
of  the  steam*  engine  or  other  nmohiae^  whicli  1  inny  kave 
fai'oppoftanffy  of  employing,  for  giving  nvtch  motion ;  tod 
todUeeud,  I  fix  a  wted  npon .  the*  sde  of  tbe:fan/ai( 
litf'iAdlllrn  M  'J/  in  fig;  3^  taking  care  that  the:dramei]erB  of 
the^lMle;  and  the  velocity  of  the  machine  by  windi  I 
am  to  give  motion  to  the  fan,  be  such  as  to  nanae  theoaift 
ftm  to  make  two  hundred  revoluliona  per  minate>  6r4ker^ 
aboutB.  I  have  fonnd  that  such  a  velocity  will  effect  an 
uniform  diatiibntion  of  coats  over  a  £re  of  5  feet  6  inehea 
^n  length.  The  relative  velocity  of  the  fan  and  the  fluted 
Jeers' are  aa  sc^ven  hundred  and  eighty-four  is  to  one  t^ 
i^ctive ;  that  i^  the  fan  makes  seven  hundr^  and  eighty- 
four  revolutiona' whilst  the  fluted  roUata  make  one  revo- 
lution. Machinery  of  the  dimensions  hereinbefore  de- 
scribed^ would  answer  the  piurpose  of  supplying  coals  to 
a  fire  capable  of  working  a  steam-engine  of  from  thirty  to 
MtjAsii^m  power ;'  and 'for  ^  less  ik  greater  poWer,  or  for 
a  naiTower  or  wider  fire»-place,  the :  dimensions  of  the 
varidus  parts  may  be  altered  acoordingly^  The  Tdbcity 
of  flte  fan  must  also  be  less  or  more,  as  the  fire  may  1^ 
iOrorfer  or  longer.  The  hopper  for  containing  the  coals 
inay  be  made  of  any  dimensions,  suited  to  the  situation 
aivd  pulpOse  to  which  tive  aforesilid  maehinery  may  ?be 
Iptriied. 

From  reading  this  sp^k^ifielition,  and  eacanrtfiiag  the 
aoasieiced  dfawikigs,  the  oenstructioti,  operation,  tmd  use 
df  Ae  mashinery  bereinbsfore  described,  will  hb  dearly 
>mderst6dd  by  any  eoaipeteat  medhanic.  Although  I 
have  hercnnbefore  described  th6  whole  of  the  inachinery, 
in  order  flvat  the  nature  of  my  invention,  and  the  manner 
in  which  the  saaie  is  to  1>e  performed,  may  be  better  uii« 
Merstdod,  yet  I  do  not  claim  die  hopper,  the  fluted  rollers^ 
the  fan,  ibe  wheels,  screws,  or  any  other  part  of  Ae  bhl- 
chfn^ry,  in  their  individual  characters,  as  foiming  any 
piiCof  BtyitiventMNiraU  of  thqpahaTing been baliure ih^ 


^Bted^  mtA  vied  fbr  m  Vftfitttjr  of  .pbrpo^tk.  -  B A  I  ^4t 
keitby  dadue  tbtukmy  invmitioQ  eoovsts  ia  lhe,Mipl«|H 
meat  fod  ^plicatioii  of  the  faii»  aimilar  to  dio  one  hemilh 
tMfove  dtacribed,  in  ooiyonetioa'With  the  hopper»  ioted 
Mfllfir  or  roUtiB,  or  with  any  other  mochttiealeiqMdieit 
eapaUe  of  producing  %  regukr  eupply  of  eoiilsi  e^iM^htA 
the  ooels  bo  supplied  may  he,  by  the  fin  «^  elofwudt 
flurown  upoa  eay  fire  or  fusbs^ee* 
•   la  witQeM  whereof  &o« 

j^p0cj/&a^iQi»  of  A0  Paipni  gpctnied  to  Robi&t  Pickiks'on^  of  014 
figle  foundrtfp  Ntw  Tark^dr^,  Sou^warle, .  %n  .fhe '  eowdy  of 
Surriif,  fir  an  improvement  in  themanvfbdm^  and  comtfnethn  tf 
fMiM  ttakk  or  harrdi.    Daled  October  7,  ieii« 

"  TO  .ett  t4  whom  Aeee  preeenti  shall  oense,  .kc  ke^ 
:Mhi7  ibiots  ytf,  that  in  ci^npIiMce  vith.  the  saul  ptem^ 
i,  the  said  J^bert  DiekinsoD^  do  hereby  deeboe  that  the 
aatim  of  my  said  invention,  and  thfe  manner  in  which,  the 
same  is' to  be  performed,  are  particularly  delcribed  mid 
aaeertaiaed  in  and  by  t|>e  following  des^ption  thjeieoft 
that  is  to  say  :«**The  object  of  my  inTention  ie  to  pvedMf 
an  improved  iron  packing  case  or  barrel^  for  coolk^fiisg 
goods  and  provtatoas  of  every  description,  but  which  is 
more  particulady  intended  for  victualling  the  ships  of  his 
Majesty's  navy,  and  others  that  make  long  voyngca^ 
The  improvement  consists,  first,  ia  coaling  and  covering 
the  iron,  both  inside  and  outside,  so  w  to  defeiKd  %u4 
pcotect  its  surfaces  from  oxidation ;  and  secondly,  to.  co^ 
etmct  the  cases  or  barrels  in  jsuch  ways  as  to  rendef  ti^eei 
ioonvenient  for  receiving  larger  bodies  than  have  usually 
been  adnntted  by  bung-holes ;  in  otfydt  words,  having  a 
j^e  opening,  si^fficient  to  allow  a  man's  hl9ad^ami^  $iid 
ekoayeifc  ta  inter*  fi^r  psiekinK.  large  hodiiathoiehs  mth 
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^.groater  coi»renie»ce.  My  invention  may  therefore 'b# 
faid  to  coa»iftt  of  two  parts,  vtz.  the  improvedx^onstruction 
of  tte  case  or  barrel,  and  the  coarting  apd  coTering  of  thf 
iron.  The  manner,  means,  and  materials  whereby  these 
oi]jects  are  effected,  are  as  follows^  First,  I  will  describe 
whatjrelates  to  the  construction  of  the  barrel.  The  cylinder 
being  formed  in  tlie  common  way,  by  rivets,  soldering,  or 
seaming,  tbe  manner  of  performing  which-  is  known  to  erery 
workman,  I  make  a  hoop  of  iron,  rolled,  with  one  edge  thin 

and  the  other  thick ;  thus  iH^^^Bia  (by  some  called  a 
rebate).  The  thickest  part  of  this  hoop  I  fasten  within  &e 
barrel,  its  thin  edge  extending  to  about  one  inch  below  tlie 
ertveme  end  df  th«  barrel,  which  being^ne,  leaves  a  groove 
bfeiiMto^tiieithixi  edge  of  the  hoop  and  the  barrel,  e^e  draw- 
ing.  %•  ^f  (Plate  V.)  a  a,  for  the  flange  of  the  head  to  fit 
inio.  The  groove  being  now  rammed  full  of  hemp,  tow, 
ekrriers'  leather  shavings,  a  tar  band,  or  any  other  simitar 
sttliirtance;  the  head  is  pat  on  its  edge  or  flange,  5  b,  fcdling 
-into  the  packed  receiss.  In  order  fo  render  this  head 
mdwaUe'  at  pleasure,  it  is  i^upptied  with  a  suiScien^ 
luradbeif  of  latteh  bdlts  (a<icotding  to  thesize  of  the  vessel), 
^iv^icfe  latch  bdl^  slide  sideways  iilto  nicks,  apertures;  or 
^|itoH»g8,  cut  near  the  edge  oi*  end  bf  the  barrel  to  receive 
tfa^m ;  see  fig. 5,'ecc,  .  These  openings  are  formed «ome*- 
4iihat  out  of  a  puratlel  line  to  the  edge,  so  as  to  draw  the 
JMnid  down  ike  tighter  whcm  the  side  bolts  are  hamn^ered 
into  the  holes. ;  and  also  the  latch  bolts  are  made 
^faimier'ai  tire  end  than  At  the  shoulder,  for  the  same 
-Deaaon.  •  (See  drawing.)  I  have  been  describing  the 
moveable  end,  or  tibat  end  whit:h  opens  the  reverse  end  is 
diftrentiy  closed ;  it  is  indeed  supplied  with '  the  same 
teiraited  hoop,  but  this  hoop  is  to  be  placed  about  h^tf  an 
iadi'only^firoai  the  end  or  edge,  and  then,  when  the 'head 
i«  hud' on,'  or  in  its  place,  this  half  inch  of  the  edge  is  to 
be  b^nt  over,  and  hammered  tight  down  upon  it.  A  flat 
mg,  see  fig.  6,  ddd  (Which  supersedes  the  necessity  of 
tf  <dnfee),  ts'ihen  rtvetted  do^ni  thereupon,  so  as  to;  cover 
vov  I,         ■  ^     ^  H  .     -  . 
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this  joint)  having  a  trifling  projection  to  defeAd  lh«  laMrA 
in  rolling.  The  head  may  cither  bo  flat,  cottte*,  Of  con* 
cave ;  the  latter  I  think  the  best.  Having  described  thd 
construction  of  the  improred  part,  as  related  to  the  mei^ 
barrel,  I  next  come  to  the  coating  or  covering  thereof; 
first,  for  itn  own  preservation,  and  8e<5ottdly,  for  the  pre- 
servation of  whatever  it  may  contain,  firom  tiie  rusting  of 
oxidation  thereof.  To  render  tUs  process  of  coaling  the 
most  perfect  and  complete,  Hxe  iron  should  be  pickled  or 
•Caled,  and  sooured  in  the  same  #ay  is  for  iitming ;  but 
when  time  cannot  be  allowed  for  this  pr6casS|  or  whera 
cheapdeiis  more  tbaa  dmrability  (to  send  abroad)  is  thi 
object,  I  omit  this  scaling  part»  tad  co&leiit  myself  with 
laying  the  eompoaition  and  cloth  with  whioh  I  intend  to 
oover  the  bfrrels  on  the  unsealed  plate.  In  some  cSusoi  I 
coat  and  oover  only  the  oatsides,  aa  not  being  necesaaiy 
to  coat  the  inaide  of  banrela  oontaininfj  tar^  oil»  vamisl^ 
jcc. ;  'ajid  as  for  the  inside  of  barrels  itatedded  to  oontidm 
mother  aobstances,  the  great  variety  of  chymical  deoom^ 
]Ki«ing  effects  produded  thereby,  compek  me  to  htam 
different  internal  coatings,  and  to  change  thetib  in  ftome 
instances,  according  to  tho  nature  imd  qadity  of  the 
commodity  they  are  to  hold ;  tind  is  for  dry  products^ 
snch  as  breads  rioe,  pearl  barley,  floor,  &c.  where  it  it 
necessafy  to  provide  against  the  injutieki  effects  of  weevil, 
ratSi  maggots,  ot*  otbet  living  'animals,  aiid  #here  die  iroA 
is  not  at  any  time  exposed  to  Wet,  and  where,  therefore, 
an  insolable  comp6sit)on  is  not  necesseryf  I  apply  a  simple 
adhering  or  eonnecting  materiali  such  as  glne,  or  a  well^ 
made  paste,  and  the  very  thinnisat  and  cheepeat  eanvaes 
or  doth  that  can  be  foand^  tod  sometimes  paper ;  hende 
it  is  td  be  observed,  I  do  not  confine  myself  to  aliy  mn^le 
artiele  of  paint,  varttish^  or  cement^  or  by  whatever  nlone 
it  may  be  called,  or  any  of  tbe  artiolee  fipom  which  they 
are  itode,  whether  ataiple  ot  ooaspotrtid  ;  meaning  td  1^ 
claim  to  Uie  eitelasive  employment  of  411  soluble,  meblnMs^ 
or  imperviont  c«menls»  in  attaching  iktoim  eiAstanceii  to 
the  surfaces  of  iron,  for  thf  purpose  of  preserving  iron 
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ftotti  Yviat,  by  cdrering  with  an  interrening  aabstance  of  d 
matiTlflBicttlrefl  aiticle  or  web,  of  any  material  or  subfttanoe 
>as  aftresaidy  whether  of  silk,  cotton,  liaen,  wool,  leather, 
pap^r,  6r  felt,  however  mixed  .or  separate,  fVoin  the  thing- 
ness of  a  gauze  to  the  thickness  of  a  Turkey  carpet  or  door 
mat,  tHiich,  bfter  scUiufattng  with  any  of  the  compositions 
snited  fdt  thM  pui^posei  and  at  a  proper  state  of  dryness, 
I  pass  between  cylindrical^  rolls,  ih  6rder  to  gire  it  firm- 
te^i^Hild  a  cbmiiiitehcy,  with  a  <iat>ability  t6  resist  the  ad^ 
mlssioh  of  Wet,  or.  the  influence  and  effects  of.ehymical 
dpehbtlons,  arising  ftom  the  various  articles  which  ihe 
barrels  Or  cases  het^tclfore  described  may  be  used  or  re- 
quired for.  It  may,  however^  be  necessary  to  state  defi- 
nitdy,  what  kind  of  cenvbnt  will  answer  the  above  purpose. 
I  shall  therefore  say,  that  t  wotild  take  of  caoutchouc  (or 
indiaii  ifnbber)  one  potind,  of  black  roslti  half  a  pound,  of 
Venice  turpentine  two  ounces,  and  mix  them  together, 
Idtowing  th^  to  stand  in  a  temperature  of  160®  for  the 
space  of  tWtenty-^foiii:  or  thirtjr^six  hours  ;  the  caoutchouc 
being  ctlt  into  small  pieces.  In  some  cases  I  do  not  find 
it  necessary  to  ooot  the  inaides  of  my  barrels  with  the 
abbve  milt^rials;  but  to  prerent  rust,  I  bronze  their  iti- 
t^hisl  stttfticlfs  iti  a  simikt  nianner  to  the  stirfaces  of  guli 
burrels^ 
lit  Witness  whereof;  8U}.      ^ 


Specfficaiion  ofth$  Patent  granted  to  Benjamin  RoTCii,  ofFumivatM 
tnuy  London^  Esq.  for  an  improved  fid  for  the  ^pper  masts  cf  ships 
and  other  veisils.    Dated  Aug.  21,  IS^ 


WITH  AK  INQRATIITG. 

t  I  J 


TD  all  to.  whom  thefse  presents  shftll  cotne^  Sec.  &c. 
kHMc  ye^  that  ua  compliance  with  the  said  proviso,  I, 
flie  Mid.B^jaitiih  Rotcb,  do  hereby  declare  the  nature  of 
tty  ftteA  ittt|irdviM  fid  to  eoiisist  in  two  levers,  retained  ia 
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a  position  to  support  the  mast  which  is  above  them  by 
means  of  two  pauls,  one  butting  against  the  carriage  of 
each  lever ;  or  by  means  of  two  bolts,  one  passing  through 
each  lever  and. its  carriage;  the  carriages  in  both  cases 
being  made  of  metal,  and  such  levers  being  in  both  casef> 
so  placed  as  to  admit  of  the  mast  above  them  being  lowered 
without  previously  slacking  the  rigging  attached  to  it. 
And  in  further  compliance  with  the  sakl  iproyiso,  I,  the 
said  Benjamin  Rotch,  do  hereby  describe  the  manner  in 
which  I  perform  my  said  invention,  by  the  following  de- 
scription thereof,  reference  being  had  to  the  drawings  aor 
nezed,  and  figures  marked  thereon,  that  is  to  say : 

DESCRIPTION  OF  THE  DRAWINGS. 

Drawing  marked  A,  tig.  I,  (Pl.V.)  is  a  side  elevation  of  one 
of  th^leve^^s  of  my  said  improved  fid,  with  its  carriage,  one 
side  of  which  carriage  is  supposed  to  be  removed  for  the 
purpose  of.  showing  the  relative  position  of  the  lever  and 
its  carriage  when  Uie  mast  is  fidded.  In  this  drawing, 
the  parts  coloured  blue  are  to  represent  vnrought  iron,  and 
those  coloured  otherwise,  cast  iron  or  hrass*:  l  is  a 
lever,  turning  on  axis  or  gudgeons,  x  ;  on  the  under,  side 
of  this  lever  is  a  paul,  f,  turning  easily  on  the  pin,  e,  and 
abutting  against  the  back  part  of  the  carriage  aty*.  The 
rod  and  ring  at  R  are  for  the  purpose  of  lifting  up  this  paul 
when  it  is  required  to  lower  the  mast  that  is  above  it : 
G  G  G  is  the  carriage,  the  lower  part  of  which  embraces  the 
trussel  tree,  the  front  leg  being  let  into  the  trussel  tree, 
flush  with  the  square  for  the  heel  of  the  top  mast,  while 
the  hind  legs  pass  down  outside  the  trussel  tree :  b  is  a 
bolt  passing  through  the  trussel  tree,  and  fastening  the 
legs  of  the  carriage  and  trussel  tree  firmly  together :  t  is 
the  bottom  of  the  carriage.  Fig.  2  is  a  plan  of  the  upper 
side  of  the  lever  and  carriage.  Fig*  3  is  a  plan  of  part  of 
the  under  side  of  the  lever,  showing  its  appearance  when 
the  paul  is  removed.  Fig.  4  is  a  plan  of  the  paul,  and 
fig.  6  is  a  section  of  the  paul.    Fig.  6  is  a  side  elevation 

^  Tiic  colouring  is  unavoidably  omitted  in  the  engraving. 
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^f  the  carriage,  h  being  a  hole  for  the  pnrpoBe  of  getting 
at  the  panl  to  clear  it  in  case  of  difficulty ;  and  fig.  7  is  a 
back  elevation  of  the  carriage.  Drawing  marked  B^  fig. 
ly  shows  a  firont  elevation  of  a  top  crosv  trees  and  trussel 
trees,  with  the  head  of  a  ship's  mast,  and  the  heel  of  a 
top  mast,  and  a  pair  of  the  lever  fids  supporting  the 
latter :  f  represents  the  line  of  the  fid  plate^  which  for  the 
purposes  of  the  said  invention  should  be  three  times  the 
ordinary  thickness,  because  it  will  be  seen  that  the  point 
of  the  lever  which  goes  into  the  heel  of  the  mast  is  cut  at 
«n  adgle  downward  from  the  plate,  so  liiat  the  weight  of 
the  topmast  may  rest  as  near  the  gudgeons  as  possible, 
which  arrangement  (in  case  the  outer  fibre  of  the  wood 
should  turn  up)  will  throw  a  great  strain  on  the  fid  plate. 
Fig.  2  is  a  side  elevation  of  a  lever^  to  be  kept  in  a  position 
jfbr  mpporting  a  topmast  by  means  of  a  bolt  passed 
thvough  the  lev^r  and  its  carriage,  instead  of  a  pauI ;  this 
nuMle  of  securing  the  lever  I  call  the  bolt  lever  fid,  and  the 
mode  hereinbefore  described  I  call  the  paul  lever  fid :  with 
rafisrenee  to  the  figure  now  describing,- 1  is  an  arched  slot, 
cut  ill  the  lever,  and  the  curve  of  which  arch  is  struck 
ffom  the  centre  of  the  gudgeon,  x,  while  two  circular 
boles  are  bored  in  the  carriage,  opposite  to  this  slot,  and 
opposite  to  each  other,  and  a  bolt  put  through  them. 
When  thew^ght  of  the  topmast  is  on  the  short  end  of  the 
lever,  the  bolt  is  kept  tight  in  its  place ;  but  when  the 
long  61141  of  die  lever  is  pressed  down  as  far  as  tiiie  support; 
t,  will  let  it  go,  the  bolt  is  at  once  freed,  and  may  be 
dcawn  out,  when  the  weight  on  the  short  arm  of  the  lever 
will  force  it  down,  and  (the  bolt  being  drawn  away)  the 
long  ann  vrill  continue  to  rise  till  the  short  arm  turns  com- 
pletely out  of  the  fid  hole,  in  the  heel  of  the  mast,  and 
the  maet  will  slide  down  beside  it.  Fig.  3  is  an  elevation 
of  the  opposite  side  of  fig.  2,  and  fig.  4  is  the  bolt.  Having 
now  described  the  various  parts  of  my  said  invention,  t 
will  proceed  to  explain  the  manner  of  putting  the  same  in 
motion,  for  the  purpose  of  lowering  or  fidding  a  topmast. 
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It  will  be  obsenred,  by  atteAding  to  tbe  tiTi^ig«ai0«4 
hereinbefore  described^  that  tb^  mast  will  bc)  aiippovted 
on  the  short  arms  of  levers,  applied  on  the  principle  of 
steelyards,  which  turn  on  their  axis  at  x*  l^  tha  case  of 
tbe  paul  leFer*  the  use  of  which  I.  am.no w  about  to  ^fi^crib^i 
the  long  arm  of  Ihe  lever  is  hept  from  risiqg  by  m^an^  of 
the  paul,  which,  by  the  wdght  of  the  topmaiti  is  pr^s^p^ 
so  hard  agaiost  the  back  part  of  the  parriagf  at/y  tha^  it 
will  not  rise  till  fr^d  fron^  that  prsts^ure^  Xp  Ord^r  to  frf^ 
the  paul,  the  long  end  of  the  lever,  x,  must  be  pr^ssod 
downwards,  either  by  mean^  of  a  buriqa  oti  otherwisei  tJU 
the  party  r,  of  th^  l^ver,  comes  down  m><m  th«  pwrt,  f ,  pf 
^e  carriage^  by  which  motion  the  paul  will  bo  f4v{MijA^ 
forwards  from/|  and  may  be  pulled  upwavds  by  m^ana  i^f 
the  rod  9^d  ring  at  R  :  while  the  paul  is  kept  up  in  this 
position,  if  the  ^ong  arofi  of  the  lever  be  suffered  W  nee, 
the  weight  of  thcf  mast  wiU  eause  the  short  wn  tft  d6soead> 
till  it  comes  completely  :Out  qf  the  fid  hole,-wbea  the  Hdast 
9kay  be  lowered  away  by  the  tQp  taoUe  penntotAf  Tbe 
mast  being  lowered,  the  operation  of  Adding  is  performed 
as  follows : — The  m^  is  hoieted  up  by  tbe  top  tackle 
pennants  till  the  fid  hole  is  faixly  i^i  sight,  when  the  short 
arms  of  the  levers  wiU  enter  iAto  it,  aud  a  burton  or  othat 
purchase  being  applied  to  di^W  do^wu  the  long  arms  of  tbe 
levers,  the  mast  will  be  fpfced  up  into  its  place ;  while  the 
paul,  r,  the  moment  it  h^s  passed  dowii  the  inclined  plana 
from/,  will  fall  into  the  position  shown  in  fig*  I,  drawing 
A,  and  keep  the  topmaat  in  its  place.  The  unanper  of  apn 
plying  the  bolted  lever  fid  is  nearly  ^milar  tp  tbe  lastn 
mentioned,  except  that  ^hen  it  is  reqpir^d  to  lower  the 
mast,  tbe  long  arm  of  the  lever  is  pulled  down  till  the 
stud,  a,  which  is  tapped  into  the  under  part  pf  the  leyerii 
comes  down  upon  ike  bottom  pait  of  tbe  oarriage>  when 
the  bolt,  fig.  4,  drawing  3,  piay  be  drawn  out,  and  the  long 
arm  being  suffered  to  rise,  the  mast  will  descend  as  ben 
fore;  and  when  it  is  required  to  fid  the  mast,  the  long 
lever  being  again  pulled  down  till  the  stud»  i,  t^uohes 
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the  bottom  of  the  carriage,  the  bolt  may  be  easily  replaced, 
wlMh  tii«  forpe  ^nP^M  ta  the  {dug  ««  ef  Ae  U^v  betng 
removed,  the  {hmm? e  ef  the  topoiaat  on  the  short  arm  will 
bind  Iha  bolt  so  tightly  HgiMas*  the  Acnt  put  of  the  slot, 
ihafcitfrfUhe  kept  stftsdily  m  its  pisMi    It  will  be  ob* 
served,  that  in  the  carriage  /or  this  bolted  lever  fid,  no 
inclined  plane  or  badi  step  mH  be  lequired.    The  said 
improved  fid,  as  shown  in  the  drawing  marked  A,  repre- 
sents the  maiii  tc^  ^aHaat  ild  of  a  vessel  of  abovt  300 
tons,  half  sise  ;  and  these  irii^wn  in  the  dvcwing  marked 
B,  represent  the  fove  topmast  fids  of  a  ftigate,  of  about 
1000  tons,  dra¥m  to  a  sede  of  one  ineh  to  a  foot.    Now 
whereas  a  lever  of  levers  may  have  been  used  heretofore, 
for  the  purpose  of  assisting  to  raise  a  topmast  to  its  plaee ; 
but  two  suoh  levers  as  aforesaid,  fitted  with  metal  car- 
riages as  aforesaid,  and  applied  fof  the  p^urpose  of  fiddipg 
and  unfidding  die  nppe^  mast  of  %  ship  or  othsr  vessel, 
and  retained  in  a  position  to  siqp|Mrt  sooh  upper  mast  by 
means  of  two  panls,  one  attached  to  eabh  lever,  and 
bnttin^  against  the  eamage  of  the  said  lever,  as  herein* 
before  described,  or  otherwise,  by  means  of  two  bolts,  ono 
passing  through  each  lever  and  its  carriage,  as  herein*' 
before  also  described ;  and  by  means  of  which  said  levers 
a  mast,  havbg  been  first  fidded  with  them,  may  be  un- 
Added,  without  previously  slacking  the  rigging  attached 
to  it,  being,  *to  the  best  of  my  knowledge  and  belief, 
entirely  new,  and  never  before  used  in  these  kin^oms.   I 
do  hereby  declare  this  to  be  my  specification  of  the  same, 
and  t^at  I  tlo  verily  believo  this,  my  said  specification, 
doth  comply  in  aU  respects  fully,  and  without  reserve  or 
disguise,  with  the  proviso  in  my  said  hereinbefore  in  part 
recited  letters  patent  contained,  wherefore  I  do  hereby 
claim  to  maintain  exclusive  right  aiid  privilege  to  my  said 
invention. 

In  witness  whereof,  &e.  - 
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.  MM4,Mer,  iigii  vfM^U^  ufuM^  igp  lir.  iUrHAJiL  Clivt. 
Fr«va  the  TnumeffcM  of  tli«  8oci««y  rf.A«ti^  Ac.  Vol.  XLIL  . 
Tbe  ttttb  of  l^ootj  Qnk$MfW9tBr%ltd*o  Mr.  GOnlifor  dibinrootkHk 

wiihimfiiiaiLofii^oof^  rcis  .<%  p^^nfuA  of .pi<$a^tt^<^>  mostly  on 
the  hpUiecQnf.  wetf  ^4Kt.  of  jSoiAtlaj^.d ;  wd  he  i^^  t^Wy 
•wiure  efj^  the  viQiA0ita<lei^,tO:,ivhich  vessf^^  are,  expose^, 
anil  tMOift  coireol  ki¥>^lfylgje  of  .their,  tapticsu  . 

This  iof etttiof^  itoivir  <4E^d  t^.t^ie,  Sioiciety  of  ArtSu  &c. 
WHO  oogioall^  :inten4e4.  for  .^{lep  :bpM;ii;  l>^t>  on  tru^l,  it 
ap((($ai!ed'tliftt>  ^lader.tbe  ?4Mri  of  which 

it  ie  eusce^tkbli^  it  eiiay.hie  inoAt  ^dv^jta^onoly  adopted 
for  decked  vee^s^^  bejng.particulai'iy  well  tK)?|>ted  to  the 
Hoe.of  eiich  of  ti^ep  asj^^  eqiplvyed  only  for  fast  sailing, 
withont  i^egard  tP  the  oarryipg  of  cai;g9es«  Of  this  class 
are .  rerenbe  eilttc^^  mpiiL  p^cKete^  pilot  boats,  pleasure 
boata>  and  pth^rfst ;,  and  when  jthe  many  important  advan- 
tages resnltiA^  from  the.  ii^ventioi^  shall  become  known, 
none  of  these  will  refuse  to  viatk^.thp  aUowan<^  of  the 
space  Mqwed  fot  the  cxadlei  M^hic^  .wilL.be  a)>out  the 
same  as  that  oocupiod  by  the  (engines  of  a  steam  l^oat. 
One  of  the  ol(|e^  pf  this  plan  is  tp  eoaHe  a  vessel  under 
a  praae.of  sail,  elo^eimMt  to  preserve  an  upright  position 
upon  the.  waters  The  ^dvan^es  of  which. pQsition  are, — 
1.  The  ve^set.wiU  i^l  &s^x  by  dividing  the  water  better 
at  the  bows,  and  by  drawing  I^sfs  d^ad  wat^r  at  the  stern. 
2*  The  vessel  will  answer  .the  helm  much  better*  3.  The 
vessel  will  go  better  tp  windw.ajrd  in  that  ppeition  than  in 
the  awkward  state  of  sailing  upon  her  side.  Another  object 
is  to  prevent  the  loss  of  lives  and  property  consequent 
upon  the  frequent  upsetting  of  vessels  in  squalls  of  wind, 
or  by  inattention  or  fool-hardiness  ;  for  a  vessel  on  this 
construction  is  found  on  trial  to  maintain  her  upright  posi- 
tion, however  violent  the  wind. 
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The  model  before  the  Society  is  that  of  a  sailing  vessel, 
inlt '  fe^  Fdhg,  vM  htHy^nhk  inckes  -  brdad  }  of  Which  the 
foUpwing  is  aliri^f  (tescriptix)ti.  In  her  hold,  a  semicircular 
cradle  is  susp^dedbh  the  d^ntred  bM#een  two  teams ;  in 
ftSi  cMaie  h'^sfeed  A  ^uiihtity  of  iwHast^  or  part  of  cargo ; 
in  the  cradle  the  mast  is  raised,  and  to  the  sides  of  it  are 
fixed  all  the  rigging, -IratB' yard^V  86c.  the  whole  being 
decked  in  :  in  other  re8pecl»i;1iere  is  no  material  difference 
ibbVi^  dtei  -liffciA  /o^dinar^  tesstefe;  A  bftal  on  this  con- 
striiction  is  enabled  tbcarfy  nei^y  thiee  times  the  common 
qaattltydf  sail  close  kavled,  and  from  its  great  length  of 
shape  sails  with  pf oportibnably  h^creased  velocity ;  and 
however  violent'the pfesshre  of' the  wind,  the  Atr^oftbe 
vessel  always  Aidint^ini  an  iipri^t  jpfosltion  in  the  water. 

Thie  precedihg  reinVirks  bsfre  tbf^rence  only  to  the  appli- 
cation of  this  pftddpiTe^to  vies^elsfoFthe  ordinary  form ;  but' 
a  mbreimpb'rtant'advattta^,  as'tiair  las  f  elates  to  fast  sailing, 
results  flrbad  this  <^6nfttriicti6h»  t^dnsistinginrthedtminished 
breadth  of  the  vessel.^  lite  p^opottion  of  lengdi  to  breadth 
in  the  mbdet  before  1%ef  Society  is- as  s^eti  to  one,  and  the 
ordiDary  proportion  is  a^'  thtee^  to  one,  by  which  four* 
sevenths  less  ofres»itftanc6^s  given  to  the  progress  of  this 
ve  jsel  Ihrougb  th^  water,  giving  her  foair-sevenlhg  of  ac- 
celerated velocity  in  sailing. 

length,  if  it  can  be'tipplied;  "is  a  ^eat  desideratum :  it 
enables  a.  vessel  to  go  over  a  heavy  sea  with  ease  and 
speed,  by.  making  the  angles  of'd^ratieh  and  depression 
upon  the  waives,  less  acute  :  it  *mak«B  a.  vessel  sail  more 
steadily,  and  hold  a  good  wind  i  it  enables  a  vessel  to  lie 
at  anchor  and  ride  but  u  'gale  in  greater  eafe^,  by  dimi- 
nishiog  the  strain  upon  the  cable*  '  < 

To  alltUese  advantages  tlie  plan  hte  th^  merit  of  exiareme 
simplicity.  Every  stiiy,  hatil  yard,  kfa45e,  sheet,  tackle/ 
and  sail,  is  in  the  same  place  as  in  an  ordinary  vessel ;  aiid 
consequently,  ib  monnthg  a  vessel  on  this  principle  for  sea, 
the  sailors  Would  have  mAhing  neio  to  Uartu 

In  conclusion,  it  may  not  be  impertinent  to  remind  the^ 


9^      Jiak(f^fx^wmg^Ma$t^jQT$(^^ 

Society  pf  (he  yitfiou9  meia)«  {(dopted  by  ^^  i^tive*  of  ^e 
shores  of  tb^  Paci&c  w4  lodisui  oi^^wf  to  mtke  th^ir 
IpQg  Qwoes  cftrry  sail. 

There  are  the  double  caaoei  the  catamarao,  the  canos^ 
i^ith  bamboo  capes  placed  out  upon  ciogs  poles,  and  the 
oanoe  with  one  side  flat,  and  a  man  out  to  windward  upoa 
a  spar ;  tbe^e  aervQ  to  ^xenipUfy  th^  utpiity  of  leqgib» 
but  are  fit  oply  fpr  an  amphibious  people,  apd  are  prac- 
ticable only  on  a  small  scale. — See  Ld}rdAM09C$dwnpim 
oftht  Flyii^  Proas  of  the  JjodrQue  Idwuds. 

Raphabl  Cuht, 

ft 

.  In  tho  month  of  May  las^  a  whale-boat  was  fltted  up  by 
Mr*  Clint  according  to  the  aboye  plan^  and  several  ei^pe^ 
ijments  were  mad^  on  her  in  the  river  Thames ;  on  fne 
occasion  she  sailed  dowP  to  ]^th  with  a  full  spread  of 
capvas,  ax^d  upon  nearly  an  even  keel,  at  a  tim^  whep^ 
iVom  the  boi^^rousness  of  the  wind,  the  Gravesend  and 
q^r  sailWB  boats  w^r^  working  under  reefed  sails,  and 
runPIPg  nearly  gpnwale  to«  Of  the  novelty  of  Mr.  Clint's 
ph^i,  and  its  practicability  to  at  l^ast  a  certain  extent,  there 
lyi^pfsn  po  doubt ;  and  therefore  the  Society  have  thought 
themselves  justified  in  offering  it  to  the  attention  of  the 
public,  without,  however,  pledging  themselves  that  in  its 
preset  stale  it  is  applicable  safely  and  usefully  to  marine 
Piavigationr 

* 

J^Jiprei^  ia  ike  engraving. 

Fig.  13  (PL  y.)  represents  the  relative  poution  of  the 
mast  and  hull  before  sail  ia  set. 

•  Fig.  12  represents  the  same  when  the  vessel  is  under  a 
press  of  sail  close  hauled. 

a  The  hull,  i  The  mast  i^ttached  to  the  cradle,  c  /  the 
Ipwev  pBxt  of  the  cradle  ia  partitioned  off  to  contain  the 
baUastw  d  One  of  the  pivots,  by  means  of  which  the  mast 
and  oradle  ave  puspended,  allowing  them  to  swing  la- 
terally, while  the  hull  prciwrves  its  upright  positiout 


f» 


Tfew  mo^  of  supporting  the  topmasts  of  ships,  invented  igf  Mr.  G.  Su^rT^ 

Pedlars'  Acre,  Lambeth. 

From  the  Transactions  of  the  Society  of  Arts,  &c.  Vol.  XLII. 

Tlifr  Gold  Vulcan  Medal  of  the  Society  wat  presented  to  Mr.  Smart 

fi>v  tlds  ImrenttOD. 

WITH  AM  BSaiUinNO. 

♦ »      » 

Ttt  s  QQBi»fiii  made  of  Af^pportuig  %  topm^t  is  by  mecmi 

of  a  fid^  or  bolt,  of  iron  or  wood,  which  passes  tramvQVi4ly 
tbrougb  the  mist  near  ita  base,  and  rests,  by  its  two  e^ds, 
oa  (be  tressel-treeay  wbieb  fona  p^rt  of  the  top  or  framt^ 
work  of  tioob^ir,  which,  together  with  tiie  mp  At  the  head 
of  the  lower  anaat  (thre«gh  whieb^.also,  the  topioaatpaiMiX 
jo^forta  tJm  latter  in  a  vertidal  po^tiao*  It  U  ftoo  eupr 
ported  laterally,  io  two  opposite  direotiona^^y  the  ahit^ttdi^ 
ivbich  ace  strong  ropes  fixed  at  their  lower  ei^dy  so^ie  ti^ 
4be  side  oCibeiveBsel  and  some  to  the  top  oftha  iQwer  maat^ 
jsad  all  of.  ifaen  secured,  at  their  upper.end^  to  tbei  head 
•fthatofHoast. 

. .  ^In  heavy  gales,  ilhan  a  vessel  i^  underweight  or  at  anchoi^ 
the  impulse  q{  the  wind  against  the  meat  is  sueh  that  it 
•Ota  like  a  power  applied  at  the  end  of  a  very  long  lever  to 
bury  the  lee  aide  of  the  hull  in  the  sea.  The  obvioua  remedy 
lev  this  would  be  to  l9fper  or  slide  down  the  topmast^  and 
thus  to  rednoe  the  length  of.  the  lever ;  and,  to  a  peiaon 
unacquainted  with  prsustical  navigation,  the  only  opesai- 
^ion  apparently,  reqxiisite  for. this  purpose  would  be  to 
knock. out  the  fidf  and  then  to  lower  the  topmast  through 
the  intew^l  between  the  two  tres$el•*tI^e^/  '.  . 

The  weight,  however,  of  th^  topmast,  mth  all  its  ap* 
pendagea»  oecasiona  so  enormoua  a  preasiu^  on  the  fid 
that  it  is  found  quit^  impossible,  by  any  power  which  can 
in  th^t  isituntion.be,  applied,  tq  drive  out  or  withdraw  the 
fid  Y^ithout  previously  talking  afit*  the  pressure.  This  ia 
done,  or  mfiiev  attempted  tQ  be  done,  by  attaching  a  rope 
to  s  the  Aaei  ff^  the  topmast,  leading  k  thioqgh  i^  bbek 
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hooked,  on  to  the  pap  of  the  lower  mast,  and  thea  conveying 
it  below  to  the  wiodlassi  or  any  otheo:  power  that  caa  be 
moat  conveniently  made  use  of»  But  as  in  gales  of  wind 
the  shrouds  lure  always  diren^hed  with  wet  from  tbe  spii^ 
and  the  rain,  nod  as  a  dry  i^ope  alwjays  shortens  by  being 
wetted,  it  follows  that  the  tension  of  the  topmast  shrouds 
is  at  such  times  .acting  in  the  same  direction  as  the  weight 
of  the  topmast,  and  in  direct  opposition  to  the  heel  r(^, 
on  which  account  it  rarely  happens  that  the  fid  can  be 
iQelieved. 

<  The  tension  of  the  shrouds  may  indeed  be  taken  off  by 
slackening  them ;  but,  in  propovtion  as  this  is  done,  the 
lateral  support  of  the  topmast  is  diminished,  and  tbemoit 
imminent  haaard  is  incurred  of  its  being  blows  away*  To 
lower  tbe  topmasts,  therel<»e,  while  a  ship  is  under  wei|^ 
however  conducive  it  may  be  to  the  case  and  even  to  thp 
safety  of  the  vessel,  is  a^mancBuvre  not  oftei^  suceessfuliy 
attempted  even  on  board  men  of  war,  and  scaieely  ever  on 
board  merohant»men,  which  are  always  scantily  maimed^ 

The  above-mentioned  very  serious  objedioBs .  to  tha 
common  way  of  securing  a  topmast  have  induced  Mr. 
Smart  to  propose  the  followittg  plan,  which,  alUiough  as 
yet  it -wants  the  sanction  of  expmment,  has  been  takeft 
into  consideration  at  two  successive  eommiHees ;  and  from 
its  there  obtaining  the  unanimous  approval  of  naval  officais 
and  other  professional  men,  is  now  offered  to  the  public 
through  the  medium  of  the  Society. 

A  little  below  the  hounds^  or  shoulder  of  the  lower. mast, 
which  supports  the  frame- work  of  the  top,  is  to  J^e  formed 
a  step,y*,  fig*  l^^  (Pl'/^O  ''^his  may  be  done  by  bolting  a 
fish  to  the  mast  in  that  part,  if  the  mast  is  a  single  tree ;  but 
if  built  of  several  spars,  as  all  large  lower  masts  are,  there 
will  be  no  difficulty  in  making  the  step  without  the  use  of 
a  fish.  The  face  of  the  Htep  is  to  be  a  plane  declining  out- 
wards, and  is  to  be  strongly  plated  with  iron  or  copper. 
A  shoulder  fitted  to  this  step,  and  like  it  covered  with 
metal  plate,  is  to  be  cut  in  the  heel  of  the  topmast,  b :  tbe 
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whple  weight  of  the  topmast  will  therefore  rest  on  and  be 
sapported  by  the  step  in  fte  lower  mast,  and  as  the  area 
of  the  step  will  be  at  least  equal  to  that  of  the  top  of  the 
fid^bole,  h,  the  one  will  be  no  more  liable  to  crush  in  by 
jdie  superincumbent  weight  than  the  other.  In  order  to 
prevent  the  topnuist  from  being  thrown  off  its  step  by  any 
lateral  ttOtiiMij  a  wedge^g,  figb.  14'&  16/ts  driven  between 
Ihe  topmast^and  the  cross  tree,  e. '  The  fid,  h,  h  proposed 
to  be  fetained,  bu^  only  ag  a  prere^ster  in  cKse  of  accident. ; 
for  the  bottom  of  the  fid  hole  being  placed  an  inch  abore 
the  tressel  treOi  dd,  it  is  manifest  that  it  bears  no  part  of 
the  w^ght  of  the  tofmmt  as  long  as  this  latter  rests  on 
th^atep^  fm'>-- 

In  Qvdar  tO' strike  or  lower  the  topmast^  the  heel  rope, 
with  its  tackle^  is  first  to  be  apfdied;  th^n  die  Ad,  h,  is  to 
be  withdrawn^  dfter  which  the  wedge,  g,  is  to  be  knocked 
cpt ;  and  thia  will  be  done  widi  iKipqparatitely  little  diffi- 
eeity,'  because  the  lateral  pressvnre  of  the  mast  camM^tbe 
ma6kf  and  because  any  difficulty  Kkdy  to  arise  from  this 
cnnse  may  be  obviated- by  proportionslty  increasing  the 
angle*  of  the  wedge.  NoUling  now  remains  but  the  exer- 
tions 9f  Uvo  or  three  men,  with  handspikes  inserted  between 
Ike  two  masts  near  the  tressel  trees,  to  trip  the  topmast  off 
the  sloping  st^//>  and  to  lower  it  in  Sensual  way  by 
Bieans  oi  the  heel  rope. 

'     '    Mifirencti  to  the  eiigraving. 

Fig.  14  is  an  elevation^    Fig.  15  is  a  section. 

a  The  upper  part  of  the  lower  mast,  b  The  lower  pait 
of  the  topmast.  <;  The  cap.  <2<{  One  of  the  tr#tf»el  trees. 
ee  The  cross  trees.  /"The  step  on  which  {he  topmast  is 
supported,  g  The  wedge  by  which' the  topmast  is  secured 
in  its  place.    &  The  preventer  fid. 
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Coriinmnicnted  by  ft  correapoadknt* 

GBfeAt  e^pectatioHB  have  been  Excited  in  the  pttbli4 
tiiind  respecCiDg  thk  engine,  the  fipecifieation  of  wbtuli 
(tppeiit'ed  iti  the  4&th  vol.  of  the  Repertory  of  Arls^  teO«s; 
hilt  6f  the  wonders  whieh  it  was  to  p^tfertn^  noAe  hMk 
yet,  I  believe,  been  Exhibited  in  an  opetattve  shape  }  alUl 
^e  ar^  still  to  look  forwaM  ft>t  the  fulfilment  of  its  mighty 
^tnisidSi 

Many  persons  at  first  thought>  thai  in  it  a  rdal  vaduutt 
Was  td  be  produced,  by  bumlDg  pnte  hydrogen  ifi  thii 
portion  of  oxygen  proper  to  produce  water;  but.lttuiM 
out  tiifitt  the  word  vaeuum  ii  us^d  on  this  oociisidtt  itt  an 
itnproptt  B^fiSe  (which  pfdbtibly  caused  this  errdt),  add 
that  it  is  intended  to  denote  a  degree  of  exhaustion  Of  thfe 
working  cylliider  of  the  engine,  equlil,  atm6jlt,  toU^luMi 
of  23  or  24  inches  of  mercui^,  whith  is  fef  §horl  of  a 
vafcttunl. 

Coal  gas,  in  this  engitle,  is  cOiitrived  to  be  burned  ^ 
atmospheric  air,  to  produce  the  degree  of  exhaustion  e( 
which  it  is  capable  (which  I  doubt  much  to  b^  so  gfe&t  afa 
stated).  This,  however,  cannot  proceed  from  the  mere 
r«dUcti6n  in  voltime  of  the  mixed  gaseH  buftied)  sihoe  ooal 
gas,  or  carburetted  hydrogen,  burned  in  the  proportion  Of 
170 parts  with  100 partaof  oxygefti witt produce  100 part^ 
of  carbonic  adid  gas,  (,Sfie  Dn  Hmr^^  P<^^  ^^  ^oal 
gaa,  ifc.)  and  aS  atmospbenG  air  contaifis  .but  37  pitrts  of 
oxygdn  in  100,  of  ooUrae  the  7^  hundredths  of  aaot^  Itfi. 
Will  have  to  be  added  to  the  eaf bcHiic  gaa  Now  as.  very 
ne«rly  378  parts  of  air  wall  be  teoessaiy  for  the  170  of 
coal  gas  mentioned,  theM  will  remain^  ftft^r  the  eou^ua- 
tipn,  272-29  of  azote,  and  100  of  carbonic  gas,  in  all 
372-29  parts,  out  of  543,  which  is,  within  a  very  small 
fraction,  one  half  of  the  whole  quantity  originally  introduced. 

It  is  evident  then  that  the  efiect  is  not  produced  by  the 
burning  out,  or  condensation  of  the  gases ;  but  by  the 
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^tj^Iosion  of  the  mitture,  or  by  the  e:s:pdn&ion  caused  by 

itfl  ilame,  Vrhen  this  does  not  amount  to  What  would  1)^ 

ealled  an  explosion^  though  in  all  cases  it  is  a  degree  of  it. 

Here  then  we  come  on  other  grounds^  which  I  am  much 

surprised  have  not  been  noticed  before  in  the  many  pub- 

lieattons  which  have  treated  of  this  engine.    In  the  2d  paft 

of  the  1st  vol.  of  the  Transactions  of  the  Cambridge  Phi- 

loi^ophical  Society  (which  were  published  coosiderablv 

more  than  a  year  bdfore  the  sealing  of  Mr.  Btown^s  patent;, 

there  is  an  account  given  of  an  engine  on  precisely  th& 

same  |)rinciples  last  explained,  invented  by  the  HeV.  Mr. 

C^dl,  of  which  account  there  is  an  extract  published  by 

Dr.  Brewster,  in  the  Edinburgh  Philosophical  Journal  for 

♦October,  1822,  (v.  vii.  p.  362)  that  may  perhaps  bfe  more 

readily  consulted,  as  beitig  in  more  extensive  circulation. 

Of  tkis  extract  the  following  is  the  substance  :-^"  The 
pfibeiple  of  Mr.  Cecil's  invention  appears  to  be,  that  k 
mixture  of  one  part  of  hydrogen,  and  2^  Of  cotninon  ai^, 
will  expand,  on  being  exploded,  to  three  times  its  bulk, 
andtben'lnstantly  collapse  to  a  dixth  of  tts'ofiginal  volume. 

•*  A  Cylinder,  wiA  a  pistoh  and  a  light  valve  at  itrf  other 
end,  is  the  chief  apparatus.  The  hydrOgeti  ^as.  admitted 
Into  this,  and  exploded  by  a  jet  of  flame  through  a  touch- 
hole  at  tfte  side,  wiU  drive  out  the  most  of  the  common  air 
fVotti  the  cylinder  by  the  end  valve,  which  will  clap  to  by 
■AiA  condensation  afterwards,  and  tGitt^  down  the  piston, 
by  whtyiEie  action  the  other  valves,  which  admit  the  air 
and  the  gas,  are  opened ;  when  it  again  rises  by  the  actioii 
'6f  a  eoutiterweight,  or  of  a  fly  Ivheel,  and  the  same  pro- 
oeBU  ift  again  repeated.* 

On  this  e^ract  I  will  leave  your  readers  to  make,  their 
mm  iSdtnments ;  only  ptemising  that,  as  the  Invention 
was  thus  evidenfly  first  published  by  Mr.  Cecil,  whatsoever 
itierit  it  has  is  that  gentleman^i^  undoubted  riglit.  And 
bere  I' beg  leaVe  to  state,  .  that  all  engines,'  where 
otfAdsiye  ml^tiii«s  are  burhed,  are  most  dangeroits  to  the 
Uvea  and  property  within  their  ViciAlty  ;  and  that  the  vaxi^ 
ture  of  coal  gas  and  air  is  eminently  of  this  nature,  we 
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have  too  many .  commoa  examples  to  need*  the  stateaient 
6f  chemical  facts.  .  TbU  must  be  tjhe  case;  even  ndi^re 
philosophical  gentlemen  carefully  attend  to.  theperfermc 
fuace  of  soch  engines ;  what  then  must  be^the  ^mgerr  wfien 
lefl  to  the  management  of  ignorant  labourers  ?  which  musl^ 
more  or  less,  occur,  if  they  come  to  be  used  asiir^t  moireia 
for  manufacturing  purposes.  i  . 

A  paper  by  Mr.  T.  Tredgold,  (which  corroborates  the 
foregoing  sta^ment)  on  the  theory  «nd  power  of  this 
engine;  and  comparing  the  latter  with  ^that  of  the 
steam  engiiie,  has  been  published  in  a  late  number  of  the 
^Edinburgh  Philosophical  Journal,  wherein  he  h^  entered 
into  some  very  minute  algebraical  calculations  on  the  sub- 
ject, which  prove  the  inferiority  of  the  former. .  Mr.  % 
shows  that  if  oil  gas  is  used  with  the  gas  engine,  270  cubic 
feet  of  it,  at  a  cost  of  10s.  will  be  necessary  to  produce 
the  effect  of  a  bushel  of  Newcastle  with ,  the  stiHHtt 
engine ;  and  that  if  coal  gas  be  used,  that  482  cubic  feet 
of  it,  at  a  cost  of  6s.  9d.  will  only  have  the  same  power ; 
which  even  in  London,  where  coals  are  so  dear,  will  b^ 
nearly  five  times  the  expence  that  a  steam  engine  would 
require  in  doing  equal  work. 

If  worked  with  oil  gas,  Mr.  T*  thinks  that  a  jet  of  fl^tmej 
of  a  temperature  equal  to  1050^,  mig^hi  be  made  to  fill  a 
cylipder  of  a  small  si?:e,  and  produce  an  exhaijistipn  capably 
of  sustaining  a  column  of  mercury  of  20  inches  (vi^hich, 
however,  is  not  twot-tbirds  of  what  a  real  vacuum  w/)uld 
perforin);  and  concludes  with. observing,  that  ''the  a4- 
vantage  of  this  increase  of  moving  force  is,  however,  ,i\<i^ 
so  great  as  to  repay  the  increased  consumption  of  g(w  ne- 
cessary to  produce  it ;  and  that  the  exchange  of  steam  bciiers 
foir  the  retorts  and  gasometers  of  a  gas  work,  will  certainly 
not  be  esteemecl  an  advantage;  while,  for  a  locon^otiv:e 
engine,  the'  expence  would  be  so  great  as  to  put  it  entirely  , 
out  of  the  question,  whether  it  would .  be  better  to  carry 
oil  gas^ 'compressed  to  a  30th  of  its  bulk,  or  to  use  a  high 
pressure  steam  ehginet*'  .  B. 
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Mkmark$  on  a  paper  iimried  in  the  PhHo$ophical  Magtaine,  ly  Mr. 
Wit.  HEBArATfl^  <m  a  eompeniotingpeniidvm.  By  a  Corre^inclent. 

Mr.  Hbb  apath,  in  a  paper  inserted  in  the  Philosophical 
MagofttDe,  No.  325^  calculates,  frosili  experiments  which  he 
recites  from  several  good  onthorities  which  he  names,  that  if 
a  pendulum  be  constructed  as  usual,  of  three  inches  of 
watch  springy  and  the  remainder  of  iron  wire,  that  its 
expansion  for  1^*  Fahrenheit  will  be — 

3  inches  steel,     *U00022830 
36a39290  iron,  •000260«)0 

•000273430 
which  would  be  counteracted  by  that  of  16*35  of  zinc. 
But  as  this  cannot  be  arpplied  without  adding  more  iron^ 
the  zinc  must  be  increased  by  so  much  as  will  also  coun- 
teract Aat  addition ;  and  yet  the  zinc  must  not  be  greater 
or  kss  in  length  than  the  iion  added,  the  exact  quantity 
of  whiipk  Mr.  H.  computes  to  be  27*92  inches; 
The  expansion  of  the  pendulum  rod  will  then  be,  for 

1^  Fahrenheit, 

3  in.  steel, , . .  .•000022830,  &  of  27-92  in.  zinc,  -000466822 

36-139200  iron  -000260600 

27-92  iron,.... -000193642 

•  . 

•000466972 

Having  thus  determined  the  length  of  the  zinc  necessary, 
Mr.  H,  thus  applies  it.  The  pendulum  rod  is  made  as 
usual  in  common  clocks,  with  three  inches  of  steel  spring 
attached  to  au  iron  wire,  having  a  foot  firmly  fastened  to 
it ;  a  tube  of  ^nc,  27*92  inches  long,  is  slid  over  this  rod, 
and  fastened  to  the  foot ;  an  iron  tube  is  now  put  over 
this  zinc  tube,  and  at  tbe  top  is  fixed  by  ai  screw  to  the 
top  of  the  zinc  tube.  The  bottom  of  the  iron  tube  is  con- 
nected with  Ae  pendulum  ball.  Here  ends  Mr.  H.'s  ac- 
count, with  a  reference  to  a  figure  given  in  the  original, 
which  he  states  will  give  a  better  idea  of  the  instrumeot 
ttanjaqr  reibal  deseripitiovi. 

▼oil.  u  I 
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In  this  figure,  besides  the  parts  above  mentioned,  there 
dre  two  screw  collars  represented,  one  at  the  top  of  the 
zinc  tube,  and  the  other  at  the  end  of  the  iron  one,  for 
regulating  their  length ;  and  a  piece  of  wire  descending 
from  the  collar  at  the  bottom  of  the  iron  tube  to  the  bottom 
of  the  pendulum  ball,  where  it  terminates  in  a  screw ;  a 
nut  turned  on  which  supports  the  ball  and  shortens  or 
lengthens  the  rod  as  required. 

It  seems  strange  that  the  author,  who  appears  to 
have  paid  great  attention  to  the  precision  of  his  calcu- 
lations, should  hare  made  such  a  material  error  in  the 
description  of  the  execution  of  his  plan,  as  to  have  di- 
rected the  last-mentioned  wire  (which  connects  the  bottom 
of  the  iron  tube  with  the  bottom  of  the  ball}^  to  be  added 
to  the  rest,  without  having  made  any  allowance  for  its 
expansion  downwards.  I  can  scarcely  suppose,  however, 
that  he  could  have  intended  that  this  wire,  which  is  a 
fifth  of  the  length  of  the  steel  spring  and  first  wire  of  the 
pendulum  taken  together^  should  have  been  added  to  the 
entire  length,  as  that  would  have  made  the  pendulum  near 
47  inches  long,  though  his  direction  that  **  the  pendulum 
rod  is  to  be  made  as  usual  in  common  clocks,''  to  whose 
end  the  foot  is  to  be  fastened  to  support  the  zinc  tube, 
certainly  bears  that  meaning ;  for  if  made  as  usual,  it  must 
be,  together  with  the  steel  spring,  39*1392  inches  long ; 
but  in  matters  of  this  nature,  which  depend  oo  exact  pro- 
portions, this  inaccuracy  of  description  is  at  letst  isn- 
.  proper*  On  this  last  supposition  I  will  take  the  liberty  so 
.far  to  correct  the  description,  as  to.  advise  that  the  9t?el 
spring,  with  the  wire  from  it  to  the  bottom  of  the  zinc 
tube,  and  the  wire  from  the  bottom  of  the  iron  tube  to  the 
bottom  of  the  ball,  be  collectively  of  the  length  of  aa 
ordinary  pendulum, 

Mr.  H.  has  also  negleoted  to  make  any  allowance  for 
the  expansion  upwards  of  the  ball  of  the  pendulum  froapi 
the  nut  which  supports  it.  This  error  I  wiU  also  rem^y 
for  the  author^  by  recommewUpg  tbatth»iwt  bfpla^^ 


Remarks  on  Mr.  HerapatVs  Paper  on  Pendulums.   107 

in  the  centre  of  the  ball,  as  has  been  akeady  practised  by 
careful  artists,  instead  of  at  its  bottom,  as  the  figure 
directs. 

r'rom  an  account  of  a  tubular  compensating  pendulum, 
made  by  the  late  Mr.  PatoureauX,  clock-maker,  formerly 
of  Wardour-street,  it  appears  that  tubular  pendulums  were 
made  as  early  as  1775.  Mr.Troughton  also  published  an 
account  of  one  made  by  him  in  1808.  Mr.  Herapath's  is, 
however,  different  from  any  of  these,  in  the  materials  and 
their  arrangement,  and  probably  would  succeed  as  well  as 
the  best  of  them,  with  the  corrections  before  mentioned. 

But  I  conceive  that  there  is  a  course  of  inaccuracy  ifi 
the  very  nature  of  tubular  compensating  pendulums,  which 
renders  them  inferior  to  others  of  a  different  construction ; 
for  in  them  the  tubes  and  wire,  or  metallic  rod,  of  which 
they  axe  composed,  consisting  of  very  differently  sized 
masftes  of  matter,  and  with  different  exposures  to  the  Bit, 
cannot  be  effected  simultaneously  by  the  atmospheric 
changes  of  temperature.  For  example — the  wire,  having 
a  great  surface  in  proportion  to  its  solid  contents,  will 
norci  nipidly  come  to  the  temperature  of  the  ur  on  a  rise  of 
the  thermometer,  than  the  tubes ;  and  of  those  the  internal 
one,  being  moreover,  ai  it  T^^re,  clothed  by  that  which  is 
ejdiemai,  will  change  its  Imgth  more  slowly  fnhn  the  sftme 
eanse,  whieh  imiiBi  produce  an  irreguUurity  in  their  cook 
pentfatlag  effiiots* 

These  coneideratiom  should  by  no  meana  be  esteemed 
fastidious  niceties,  as  some  may  affect  to  call  them,  sinoe 
the  greit  poiut  in  question  in  such  contrivances  is  evidently 
pfeoiuen ;  «Ad  where  that  id  inuftaterial,  a  cuckoo,  clock, 
Witk  lift  rusty  wire  and  woodeii  bob,  may  perhaps  do  ts 
wdl  as  more  cjcpeuaive  machinery. 

W. 


HMrf. 
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Method  of  making  transparent  Soap. 
From  ArchiTes  des  D^couyertes  et  des  Inrentiont  Nouvelles. 

Tallow  is  the  basis  of  all  soaps  for  the  toilette,  known 
under  the  name  of  Windsor,  because  olive  oil  forms  a 
paste  too  difficult  to  melt,  and  having  an  odour  too  power* 
ful  for  mixing  with  perfumes. 

Tallow-soap,  dissolved  with  heat  in  alcohol,  returns  to 
its  solid  state  on  cooling.  It  is  this  fact  which  has  led  to 
the  discovery  of  transparent  soap.  When  well  prepared, 
this  soap  should  have  the  appearance  of  fine  white  sugar 
candy.  It  may  also  be  coloured,  and  vegetable  colours 
are,  for  this  purpose,  preferable  to  minerals*  Any  person 
can  make  this  soap  by  putting  into  a  thin  glass  phial  half 
a  brick  of  Windsor  soap,  cut  small,  filling  the  phial  half 
full  of  alcohol,  and  placing  it  near  the  fire  till  the  soap  is 
dissolved.  This  mixture,  put  to  cool  in  a  mould,  giyes 
the  transparent  soap. 


On  the  emph^meni  of  the  woodandhark  tftke^^eimii-'iree  in  J^eingmd 

tanning. 

From  Amiales  de  rindustrie  Nationafe. 

The  bark  of  the  chesnut-tree  contains  twice  as  much 
tanning  matter  as  oak«bark,  and  nearly  twice  as  much 
colouring  matter  as  log-wood.  The  colouring  substance 
of  chesnut-bark  is  to  that  of  cainpeachy  log-wood  exactly 
as  1-857  to  1. 

Leather  prepared  with  this  substance  is  more  firm  and 
solid,  and  yet  more  supple.  This  bark  is  the  best  substance 
for  making  ink :  mixed  with  iron  it  becomes  a  bluish  black. 
The  liquor  drawn  from  this  bark  appears  blue  at  the  out- 
side, like  indigo  ;  but  it  gives,  on  paper,  the  finest  black. 
In  dyeing  it  has  a  greater  affinity  for  wool  than  sumach 
has,  and  in  other  respects  it  differs  very  little  from  sumach 
and  gall-nuts.  The  colour  obtained  from  this  substance 
is  unchangeable  by  air  and  li^t. 
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Paiini  gtwUed  to  Mettru  Samubl  DsirtsoM  on^  John  Hakkis^  of 
'   LmA,  fir  imprmfementi  in  machinery  fir  making'  tvove  and  laid 
paper.    Dated  January  1^  tS2S. 

THRpriaoipal  parts  of  this  apparatus  are,  Ist,  a  reservoir 
or  vat  to  contain  the  pulp ;  2d,  a  trough  to  convey  it  to  this 
▼at  from  the  vessels,  &c.  wherein  it  is  prepared ;  3d,  a 
large  hollow  revolving  cylinder,  whose  surface  is  formed 
so  as  to  have  the  effect  of  the  wire  moulds  used  in  paper* 
making ;  .4th,  two  endless  felt  webs,  each  revolving  on 
a  pair  of  rollers,  lying  in  a  horizontal  position,  and 
placed  one  above  the  other ;  6th,  a  pair  of  smaller  rollers, 
one  placed  in  the  interval  of  one  of  the  webs,  and  the  other 
opposite  to  it  in  that  of  the  other  web,  where  their  axles 
are  pressed  together  by  screws,  in  order  to  press  the  water 
put  of  the  pulp,  as  it  passes  between  them  along  with  the 
felt  webs;  6th,  another  roller,  placed  beneath  the  felt 
roller  of  the  lowest  web,  which  is  next  the  vat,  and  against 
which  roller  it  is  pressed  by  screws  at  its  axle,  to  force  the 
water  out  of  the  felt  as  it  passes  between  those  two  rollers ; 
7th,  a  reel  to  roll  up  the  paper  as  it  is  formed,  which  reel 
is  placed  of  course  at  the  furthest  extremity  of  the  apparatus 
from  the  vat ;  8th,  a  very  small  and  light  roller,  placed 
between  the  felt  web  rollers  and  the  paper  reel,  whose 
office  is  to  prevent  the  paper  from  sticking  to  the  web ; 
and  9tb,  a  revolving  frame  within  the  vat  (called  a  hog  by 
paper  makers),  which  by  its  motion  keeps  the  pulp  pro* 
peily  mixed  up  for  use. 

Tlie  vat  for  the  pulp  is  hollowed  beneath,  in  front,  to  admit 
the  large.hollow  moulding  cylinder  to  enter,  so  that  the  pulp 
may  pass  out  from  its  upper  edge  on  the  surface  of  the 
cylinder,  about  half  way  between  the  vertical  and  hori- 
zontal planes  of  its  axle.  The  revolution  of  the  moulding 
cylinder  brings,  the  pulp  in  contact  with  the  unper  hori- 
zontal felt  web»  which  lies  nearly  in  the  horizontal  plane 
pf  its  axis^  at  tiie  opposite  side  from  the  vat ;  and  in  con- 
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veying  it  thtffQ  f^om  the  Tat;  dnuDB  ft  conaldtmble  portion 
of  water  from  it  by  iiB  oribriform  surface.  The  roller  of 
this  felt  web,  that  liea  next  the  moulding  cylindtr»  ii 
pressed  against  it  by  screws  at  its  azis>  so  as  to  oaoselhe 
pulp  to  adhere  to  it  sufficiently  to  pass  downwards  idotig 
with  it  to  the  middle  pressing  rollers  before  mentioned, 
whioh  nearly  presses  the  rest  of  the  water  from  it,  and  ana 
therefore  called  the  wet  rollers :  from  thenoe  it  passes  om 
between  the  upper  and  lower  felt  webs,  to  the  pair  of  rol^ 
lers  furthest  f^om  the  vat  (where  the  two  webs  separata 
to  return  in  opposite  directions  to  the  other  roilers)^  and 
tvhere  it  is  again  pressed  by  screws  between  Ihose  roUer^ 
and  thereby  made  sufficiendy  dry  to  be  separated  from  the 
felt  in  a  continued  sheet,  for  which  cause  these  rollers  aia 
called  the  dry  rollers ;  and  from  them  the  sheet  is  tal^en 
by  the  little  separating  roller,  and  passed  on  to  the  reel, 
which,  when  full,  is  removed  to  the  drying  loft  or  store  | 
an  empty  one  being  always  at  hand  to  supply  its  plaee. 

The  upper  and  lower  felt  webs  are  only  in  contact  he* 
tween  the  wet  rollers  and  the  dry  rollers ;  their  two  other 
rollers,  neit  the  vat,  being  set  sufficiently  apart  to  permit 
the  webs  passing  in  that  place  without  touohing. 

Besides  the  nine .  rollers  mentioned,  the  patentees  use 
others  covered  with  brushes,  placed  beneath  the  lowest 
felt  web,  to  brush  off  any  particles  of  pulp  which  may 
adhere  to  it« 

A  shaking  motion  having  been  found  essential  to  the 
formation  of  the  pulp  into  paper,  when  in  the  moulds,  this 
is  given  in  this  apparatus,  by  making  th^  legs  jointed, 
which  support  the  frame  that  contains  the  rollers,  and  by 
having  a  crank  connected  with  the  frame  at  one  side,  whose 
revolution  gives  the  degree  of  concussion  desired. 

The  motion  from  the  mill  shaft  is  first  given  to  the  dry 
or  delivering  rollers,  and  ftom  them  communicated  to  the 
other  moving  parts  by  suitable  machinery. 

To  complete  the  account  of  this  apparatus,  we  have 
now  to  describe  the  composition  of  the  mouldkig  oylindert 
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is  Ibnatd  df -v^nffal  mMal  whtoUr^  pkead  on  the  Mtaifr 
ttl€,  aboat  fiTCr  ihol»t  aguiider.  The  rims  of  the  outermast 
eiAme  wheels  kt  $m6h  side  are  6f  greater  diatneter  than 
thoee  which  avs  ititefinediale/  so  as  to  extend  soffioiintly  be^ 
yond  them  ie  allow  of  a  groove  for  the  reception  of  the 
eiids  iof  the  small  cross  bats,  which  form  the  siir&ee  of  the 
cylinder  into  a  mould  f  and  also  to  rise  abote  them  into  « 
ledge  at  each  side  of  tha  cylinder,  about  half  inch  high, 
similar  to  the  deckles  of  the  paper  moulds,  and  for  the 
same  purpose  of  confining  die  pulp  from  passing  ofi' at 
either  side.  The  small  cross  bars  mentioned  are  made  of 
copper  plate,  set  edgeways  in  the  plane  of  the  radii  of  the 
cylinder  across  from  side  to  side,  and  at  right  angles  to 
the  wheels,  Which  form  its  internal  framing.  They  are' 
about  three^eighths  of  an  inch  broad  up  and  down,  and  ot 
the  loigth  of  the  breadth  of  the  cylinder,  and  have,  small 
projections  on  them  at  one  sid.e,  at  intervals  of  three- 
quarters  of  an  inch  (called  nilbs  by  the  patentees),  and  ot 
the  Slime  thickness  as  the  bars^  It  is  obyiouS  that  those 
little  projeetions  will  keep  the  bars  asunder  when  pressed 
towards  each  other  on  the  rims  of  the  wheels,  sufficiently 
to  form  the  surfaoe  of  the  cylinder  (which  their  addition 
to  its  other  parts  completes)  into  a  sieve-fike  form,  similar 
to  that  of  the  common  paper  moulds^  and  capable  of  equal 
fineness^  This  arrangement  of  these  bars  o^  course  goes 
all  round  the  wheels,  or  disks,  described,  so  as  to  entirely 
cover  theni,  lind  form  the  surface  of  the  cylinder.  The 
ends  of  the  bars  are  secured  by  the  grooves  in  the  outside 
disks  or  ^wheels,  as  mentioned;  and  where  they  cross 
those  which  are  intermediate,  they  are  fastened  to  them 
by  soft  solder,  probably  at  the  inside. 

When  paper  is  required  narrower  than  the  whole  breadth 
ofthe  cylinder,  the  interval  between  the  external  rims  is 
reduced  by  endless  straps,  placed  on  the  cylinder  at  dis- 
tances suitable  td  the  size  of  paper  required,  and  so  as  to* 
form  moveable  deckles. 

The  moulding  cylinder,  described  will  form  paper  with 
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the  commcm  wat^maxk  ;  and  ia  order  to'aMMe  it'to 
make  wore  paper^  it  is  directed  to  turn  littte  grooVes  or 
Knea,  on  the  outaide  of  the  apper  han,  f onniiig  the  snr-^ 
iaca  x>f  the  cylinder  as  mentioned,  and  at  diatancea  finoaa 
one  another  eqnal  to  the  tntevvala.o£tbai6i  bata,  which  the 
patenteaaayer  will  be.  auffident  -to  produce  the  aauMlh 
ftee  refaired  for  thatapaciea.of  paper. 


This  s^enls  a  very  compact  and  well-contrived  apptiratus 
for  the  purposes  designed.  In  several  particnlars,  how- 
ever/ it  much  reseihbles  the  machinery  for  which  Messrs. 
Poufdrinier  and  Gamble  obtained  patents  at  different 
periods,  [the  term  of  which  was  extended  16  years  by  Act 
of  Parliament,  August  14,  1807,  whose  specification 
is  inserted  in  the  13th  vol.  of  the  second  series  of  die  Re- 
pertory of  Arts,  8cc.  page  217] ;  but  is  as  much  remarkable 
for  itd  simplicity  as  that  was  for  its  complication,  and  vast 
number  of  parts. 

The  moulding  cylinder  is  also  very  similar  to  one  which 
ia  described  in  the  'specification  of  the  late  Mr.  Joseph 
Bramah^s  patent  for  improvements  in  the  art  of  paper 
making,  sealed  25th  April,  1805,  which  maybe  seen*  in 
the  8th  vol.  of  the  second  series  of  the  Repertory  of  Arts, 
&c.  page  1,  but  certainly  is  of  an  improved  construction ; 
for  Mr.  Bramah's  cylinder  Was  only  covered  with  wire, 
worked  over  like  the  surface  of  a  common  paper  moold, 
and  supported  by  cross  bars  underneath,  in  the  same 
manner,  which  is  by  no  means  so  strong  or  substantial  a 
mode  of  covering  it  as  that  of  the  patentee's,  nor  in  any 
respect  equal  to  it  in  ingenuity  of  contrivance. 

This  apparatus  for  making  paper  may  therefore  be  con* 
sidered  as  originating  from  the  patent  inventions  of  Messrs. 
Fourdrinier  and  Gamble,  and  of  Mr.  Bramah  for  the  same 
purpose,  biit  containing  substantial  improvements,  and 
excelling  them  in  the  particulars  mentioned. 


commmueoM  to  hiu^  by  a  foreigner.    Dated  Japuarj  S,  192S, 

The  iiifentions  eottpated  by  this  piBleiit  nh/te,  ^tU,  to' 
means  ^of  stmngtheniiig  the  ivfeBt4ioeid,  to  pterenl  iti 
bttUg'  tifieted'  mdl  -dietoitcdl  by  the  greet  teasioaof  the 
■triegiy  and  «ko.tapievent  thie  eaoee  fiem  opeteling  ill  a 
similar  maimer  on  oilier  parts  of  &e  Aame  of  the  iutm- 
ment ;  and  secondly,  in  newi  4Uanmgements  for  the  parts 
thatisommanicate  the  impulse  of  tl^e  key  to  the  hammer. 

The  method  which  the  patentee  directs  for  e£Pectiag  the 
first^mentioned  object  is,  to  fasten  sheet  iron  plates  on 
the  bottom  and  the  side  of  the  wrest-board  by  screws,  and 
to  extend  straight  pieces  of  bolt  iron  across  the  inside  of 
the .  fieame  of  the  piano,  in  five  or  six  places,  at  equal 
distances,  which  (according  to  the  drawings  of  the  speei* 
fieation)  are  crossed  by  others  which  run  longitudinally, 
and  thus  form,  by  their  sections,  a  number  of  coniqpart^ 
ments  of  the  shape  of  oblong  squares.  Some  of  these 
bracing  pieces  hare  screws  at  their  extremities,  acsling 
outwards,  to  regulate  the  thrust  in  the  parts  where  they  act. 

The  second  object  of  the  specification  is  eflPecied  by. 
attaching  to  the  farther  end  of  the  key  >those  pieces 
which  communicate.  )ts  motion  to  the  hammer,  and  which 
usually  are  arranged  in  a  different  mode.  These  are 
of  a  very  complicated  composition,  some  containing  seven 
and  some  eight  parts,  including  a  spring,  rising  vertically 
over  the  key  ;  besides  which,  there  are  other  pieces  fixed 
to  the  key,  for  acting  on  the  dampers. 

There  are  directions  given  in  the  specification,  with  very 
good  figures,  for  applying  these  inventions  to  upright 
pianos,  as  well. as  to  those  which  are  horizontal,  of  which 
we  shall  only  notice  that  the  keys  of  the  former  are  bent 
downwards  at  about  two-thirds  of  their  length  into  an 
angle  of  about  46  degrees ;  and  that  the  joint  or  centre  of 
motiout  instead  of  being  at  the  .angle,  is  fixed  between  it 
and  the  front 
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'  ffiitrength  and  stability  Were  th«  ditef  dbfeeii  for  ^is 
instrument,  then  would  we  say  that  the  abore  inventions 
fof  diis  purpose  were  gmal  improvoiiMnts )  but  ts  the  tone 
of  the  pttnp  is  a  prioMyry  pomt,  we  must  hesitate  in  oom^ 
lAsttdatioa^  gttaliy  apprahirtidingahat  so  ssuoh  iron  work, 
aftd  so  maay  stiff  braoas^'nttst  destroy  those  fin^  Tibrations 
of  ibt  woody  on  which  its  txeellcnoe  depends.  In  a  riolin, 
e^rofy  one  kno^rs  what  a  sad  efieeS  such  braoes  and  platings 
of  itofr  would  produce^  and  how  they  wouM  iranafonn  it 
from  an  instrument  of  music  to  an  instrument  of  .tortuf  e, 
aik  least  to  an  ear  of  any  delicady  of  sensation ;  and  we  can 
sba  na  eanse  why  they  should  notproduce^  in  some  degree,, 
a  similar  effect  on  the  pianoforte* 

We  also  object  to  the  apparatus  placed  on  the  ends  of 
the  keys  to  act  on  the  hammers,  both  on  account  of  the 
weight  which  they  must  add  to  the  keys  in  fingeriag^  and 
for  their  complication,  and  inadequate  ikstening  to  the 
keys,  which  must  render  them  liable  to  perpetual  derange 
xncnt^  while  the  increase  of  workmsmship,  which  they 
would  cause,  must  add  greatly  to  the  price  of  the  inatru* 
xaetit,  already  sufficiently  costly* 

The  keys  of  the  upright  pianos,  described  by  the 
patentee,  have  the  above  defects,  if  possible,  worse  than 
those  of  bis  hotisontal  instruments* 


Patent  granted  to  Metn%,  Gsosoe  Saymek  and  John  Gbesvwood, 
Jbr  improvementi  in  the  mode  or  manner  of  satuing  and  cutting  wood 
and  timber  hy  machinery.    Dated  January  11,  1825. 

Thesb  improvements  consist  in  placing  circular  saws 
above  and  below  the  timber  that  is  to  be  sawed,  one  a 
little  behind  the  other,  so  that  their  edges  may  pass  its 
cenftral  line,  knd  thus  cut  it  quite  through* 

•  A  namber  of  these  saws,  placed  on  the  same  axis^  and 
separated  from  each  other  by  flanches  of  the  thickness  of 
the  pieces  required,  are  used  in  tiiis  manner  to  cut  several 


iHMtffdl  lit  oaee  frgm  one  pitce  of  timlMr ;  ittd  Ibf  Gutting 
•ewiUiig'tli^rt  Mrs  added>  at  the  sides  of  tbe  Hmhdr;  han* 
a^ttlfd  saws  cm  Tertical  shafts,  f^tanged  in  a  simihir  mfttmer: 
.  To  rasp  log*wood  and  other  dye-woods^  a  nttiaber  df 
oironlar  saws  are  plaeed  cbie  together  on  oee  aiis,  and 
their  joint  aetipn,  when  used,  cuts  the  whole  wood  Ihtd 
saw-dust.  The  shape  of  the  teeth  of  the  saws  for  Ais  last 
purpose,  which  the  patentee  calle  the  ^*  half  diahiond'' 
ipnn,  presents  the  figure,  when  seen  sideways,  of  angleri 
of  45  degrees,  one  side  of  which  lies  in  the*  line  of  th^ 
radius  of  the  circular  saw,  and  when  viewed  endways,  e)t» 
hihits  the  form  of  so  many  chevrons  (as  they  are  called  in 
the  language  of  heraldry),  by  which  they  constitute  a 
nninber  of  pointed  edges  for  acting  on  ^ewood,  similar 
to  a  species  of  chissels  used  very  commonly  in  turning^ 
and  also  resembling  the  points  of  the  common  graving  tools 
used  in  copper-plate  engraving. 

The  apparatus  U9ed  for  moving  the.  timbef  towards  the 
eaws  Js  formed  p£  a  number  of  roHers  With  asdes,  placed 
IB  a  horizontal  line,  at  equal  distances  asunder,  on  which 
the  timber  is  laid.  Of  these  the  roller  next  the  saws  is 
moved  round  by  the  same  machinery  which  turns  the  saws, 
with  the  lesser  degree  of  speed  necessary  in  impelling  the 
ttmber^  Above  t^is  toller  and  the  timber,* is  placed  ano-^ 
ther  horixontal  roller,  which  is  made  to  press  the  timber 
agaitist  the  lower  roller  by  two  vertical  pieces  that  ascend 
from  the  ends  of  its  axle,  across  the  tops  of  which  another 
shorter  piece  is  laid,  over  which  a  horizontal  lever  passes 
that  is  jointed  to  a  post  at  one  end,  and  has  a  weight  ap- 
pended to  its  other  end,  which,  to  give  it  more  power, 
ia  thi^e  or  four  times  more  distant  from  the  cross  piece 
than  is  the  centre  of  motion.  A  large  vertical  drum  wheel 
is  placed  above  the  whole,  from  which  leather  band^  or 
straps,  passing  to  pulleys  on  the  impelling  roller,  and  the 
ehafia  of  the  circular  saws  give  the  one  the  motion  requU 
site  for  moving  on  the  timber,  and  the  others  that  tot 
dUting  it 


DO  NMceBof  New  PuimH. 

Circukf  Baw8  have  now  been  so  long  in  iiie»  itnd'bftte 
been  appli^  to  such  a  number  of  purposes,  that  it  is 
scarcely  probable  any  new  application  of  them  can  remain 
to  be  adoptedj  and  open  to  the  exQlusive  right  of  a  patent. 

In  Mf^  Samuel  Bentham's  very  vcdun^inous  specification 
of  the  patent  granted  to  him,  April,  1793,  (for  which  see 
Repertory  of  Arts,  Ist  series,  voLX.  p.  21,)  a  numerous 
yariety  of  modes  of  using  circular  saws,  for  a  great  many 
different  purposes,  may  be  found,  which,  both  as  to  po* 
sition  and  combination  of  these  instruments,  leaves  it 
soarcely  possible  to  add  any  thing  new. 
'  We  fear^  therefore,  for  these  reasons,  that  the  appa* 
ratos  of  the  patentees,  however  ingenious  and  effectual  it 
may  be,  can  have  but  little  claim  to  the  exclusive  mono- 
'poly  of  a  patent. 


Paieni  gnpded  to  Mr.  /auss  Falcovee  Atlbx,  fir  a  procea  bg 
whkh  fbmki  Olid  oUier  $cantting$  triU  U 

prtveniedfrom  ihrhking,  and  be  imprwed  in  their  durability,  chte* 
neu  of  grain,  and  power  ofre$isiing  tnoutute,  ^c.  S^c*  Dated  January 
11,  1885. 

In  this  process  the  wood  is  first  to  be  sawed  into  the 
planks  or  square  scantlings  wanted,  with  the  sides  parallel 
to  each  other,  and  then  to  be  planed ;  which  afterwards 
are  to  be  passed  between  metal  rollers  several  times,  the 
rollers  i>eing  screwed  closer  togetlier  each  time.  For  the 
same  purpose  several  pairs  of  rollers  may  be  used,  arranged 
in  a  line,  and  successively  closer  together  as  more  remote ; 
the  passing  the  scantling  through  which  will  save  time, 
and  prevent  the  necessity  of  altering  the  screws,  which 
force  them  closer  together,  so  frequently.  In  this  opera* 
tion  the  sap  of  the  timber  is  pressed  out,  and  visibly  ex- 
udes from  it,  and  the  wood  shows  but  little  tendency  to 
swell  again,  even  when  wetted,  and  becomes  harder, 
heavier,  and  closer,  and  less  liable  to  wear  or  decay. 

It  is  necessary  to  increase  the  pressure  of  the  roUers 
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gradufdly,  for  if  this  is  performed  too  rapidly  the  wood  will 
be  split  and  otherwise  injured.  It  isnot  possible  to  lay  down 
precise  rules  for  the  degree  of  pressure,  as  the  different 
kinds  of  wood  require  different  management  in  this  respect* 

For  trennels,  or  coaks,  the  wood  is  to  be  first  sawed 
square  of  the  size  required,  after  which  its  angles  are  to 
be  planed  off;  and  it  is  then  to  be  forced  forward  by  «ny 
adequate  power,  through  several  conical  holes  in  steel 
plates,  successively  smaller  than  those  used  precedently> 
in  a  similar  manner  to  the .  process  used  in  drawing  wire, 
except  that  the  action  of  pushing  is  used  instead  of  drawing* 

By  the  ofteration  described  the  patentee  asserts,  that 
Honduras  mahogany  may  be  made  nearly  as  close  and  solid 
as  that  of  Jamaica  :  uid  if  one  of  the  rollers  be  polished, 
will  have  the  side  next  it  polished  also.  He  moreover 
states,  that  this  process  will  greatly  improve  timber  for 
ship  building,  and  for  ^ther  building  purposes ;  for  the 
cotastniction  of.  furniture,  and  for  all  other  uses  where  close 
and  compact  wood  is  desirable ;  thinks  that  wood  Am 
prepared  will  be  found  so  useful  as  to  become  a  new  article 
of  manufacture  and  commerce,  and  proposes  to  give  it  the 
appellation  of  condensed  wood. 


In  May,  1812,  Mr.  Smart,  of  Westminster  Bridge,  ob- 
tained a  patent  for  preventing  wood  from  shrinking,  by 
roBers  »id  other  means  of  pr^sure,  in  aBuailar  manner  to 
that  of  the  patentee,  the  specification  of  which  is  inserted 
in  the  22d  voL  of  the  second  series  of  the  Repertory  of 
Arts.  The  principal  use  which  Mr.  Smart  made  of  this 
process  was,  in  manufacturing  staves  for  small  casks,  and 
foi  the  species  of  soldiers'  canteens  made  of  coopers' ware. 

It  is  evident  that  planks  or  scantlmg  only  can  be  used 
to  good  purpose  in  this  process^  which  are  quite  free  from 
knots ;  since  the  grain  of  knots  running  across  that  of  the 
timber,  and  ofteb  at  right  angles  to  it,  would  fopa  an  in- 
eupwihle  obstaele  to.  the  proper  tictioQ  of  the  toUei^  wb^ 
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akt/y  occttired^  tod  not  only  make  tlie  prMi^d  Wood  iiiieTW 
in  its  thltpe^  but  in  many  casei  o^ufie  it  to  Iplil  in  two  -of 
more  pieoos,  Mpecially  where  the  knots  lay  obliquely,  and 
in  some  instances  would  stop  the  action  of  the  roUers  aU 
together*  This  circumstance  would  render  the  plan  inap- 
plicable to  ship  timber  and  to  many  other  purposes ;  nei* 
Iher  could  trennels  be  prepared  for  the  rollers  as  proposed 
by  the  patentee,  as  they  nerer  are  made  of  sawed  stuff> 
but  always  of  that  which  is  split,  as  the  former  would  be 
always  more  or  less  cut  through  the  grain.  Perhaps^ 
liowever,  the  method  proposed  of  forcing  them  through 
ooitical  holes  in  steel  plates  may  be  found  aelViceable. 


PaUid  grmhdioWn.tXAU  Ballsy^  of  ffoUand^fnt,  BlatUftiat^ 
roddi  8krre§,  ini%famder  amd  blommg  maekmi  wuker,  fit  imptovtm 
me9U  t>  At  wutrM^i^n  iff  forget  andbelhwM.  Pated  Msreh  3>  tBUr 

Tn£  forge  of  the  patentee  is  designed  to  be  portable ; 
and  its  hearth  forms  the  bottom  of  an  iron  box,  which  has 
ll^ed  ends  and  back,  and  opens  at  one  side «    It  has  also 
a  lid,  whose  binges  are  placed  aboye  the  twyre,  wbich> 
when  the  forge  is  in  use,  can  be  raised  vertically,  and  S0* 
cured  in  that  position  by  two  bolts  ;  but  can  be  shut  down 
and  fastened  by  a  hasp  and  padlock  when  the  forge  is  to 
be  laid  by^  and  thus  the  whole  forms  a  safe  receptacle  both 
Ibr  the  took  and  the  moveable  stand,  on  which  it  ts  to  b^ 
]^aced  when  wanted,  and  which  is  contrired  so  -as  to  be 
easily  taken  to  pieces,  and  stowed  within  it.    The  four 
lege  of  this  stand  pass  through  four  holes  at  the  an^s  of 
a  square  iron  frame,  which  they  support  at  about  a  third 
of  their  length  from  the  ground.    The  tops  of  these  legs 
are  made  a  little  conical^  and  on  these  parts  another  square 
frame,  of  slighter  composition  than  the  lower  one,  fits 
4own  in  a  similar  ihanner  4  and  abore  this  last  frame  th# 
hearth  is  placed ;  through  holesi  in  the  angles  of  which  tha 
eonl6aa  t<]^s  of  tile  legs  pass^  and  by  their  oloso  fitting 
y,  and  in  the  two  ftam«Mi,  make  altogether  a  steiidy 
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Mppoft  fyn  tbe  £itfge ;  the  back  of  wHah^  about  ilia  twyre, 
and  the  part  wh^re  the  coals  lie,  are  made.  oCoaat  iioQ^.of 
considerable  thickaeMy  vrhile  the  rest  is  ihade  as  light  as 
durability  will  permit. 

The  bellows,  which  form  another  of  the  articles  intended 
to  be  secured  by  this  patent,  are  made  square,  like  an 
organ  bellows,  that  they  may  contain^  in  the  space  which 
they  occupy,  more  air  than  those  with  an  angular  or 
pymmidical  termination. 

They  are  likewise  formed  with  a  plate-iron  top  and 
bottom,  the  weight  of  which  acts  in  general  sufficiently  in 
working  them,  without  its  being  necessary  to  use  Ihe 
ifreights  usually  appended  to  common  bellows.    To  the 
edges  of  these  iron  plates,  wooden  frames  are  fastened  by 
-screws,  and  to  these  wooden  frames  the.  leathers  of  the 
bellows  are  nailed  in  the  usual  manner.    These  bdlows 
are  placed  directly  beneath  the  hearth  of  the  fot]ge,  and 
are  supported  near  the  larger  end  by  two  gudgeons,  that 
rest  within  hooks^  prepared  for  them  on  the  top  of  the 
lower  iron  frame,  while  the  smaller  extremity  is  fixed  on 
the  end  of  the  same  frame^  that  lies  beneath  the  twyre ; 
and  from  this  last'-mentioned  part  of  them  a  pipe  ascends 
and  enters  the  twyre,  thi'ough  which  pipe,  of  course,  the 
wind  is  to  pass  when  the  bellows  are  worked,  which  ope- 
ration is  performed  by  an  iron  piece,  shaped  so  as  to  form 
three  sides  of  a  square,  whose  two  extremities  are  jointed 
to  the  lower  square  iron  frame,  while  its  third  side  hangs 
down  below  the  bellows.    From  the  middle  of  this  lower 
side  a  piece  projects  at  right  ^ngles^  at  the  side  opposi^ 
tp  the  twyre,  wjiose  end  is  rne^e  forked,  to  hold  a.  iplier 
or.pulley ;  and  a  handle  being  fastened  into  a  socket  at 
the  joint  of  this  apparatus,  and  lising  obliquely  upwards  ' 
towards  the  tyre  end  of  the  forge^  it  follows  that  when 
this  handle  is  moved  to  and  fro,  the  pulley  will  be  altera 
nat^y  pressed  up  against  the  bottom  of  the  belloiirs,  anfl 
withdrawn  again  dow^wardi^  by  which  means  the  b«Uow& 
wij^riiw^^  ^W»Q$i9]ft  »ooe»8aa^ 
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Besides  tkis  there  b  a  elitfittg  bar  plaeed  aeiosa  at^Hw 
iqiper  square  ima  finale^  that  rests  on  the  tope  of  the  legs, 
by  whioh  the  bellows  are  sustained  ap  oat  of  die  ymy 
when  required,  which  fits  them  better  for  ship  use,  espcs 
ciatty  at  tiie  times  when  the  decks  are  scrubbed  and  washed. 


This  foige  seems  well  calculated  for  the  situation  last- 
mentioned,  as  it  is  a  considerable  object  on  board  ship  to 
hare  every  thing  contrived  so  as  to  be  stowed  away  in  as 
little  space  as  possible ;  and  a  forge  is  a  very  necessary 
appendage  to  a  ship,  particularly  where  long  voyages  afe 
designed,  when  accidents  may  always  be  mojre  or  less  ev 
pected,  for  the  repair  of  which  a  forge  would  be  indispei^ 
sable.  We  suppose  the  patentee  intended  his  forge  enr 
tirely  for  this  use,  as  it  appears  to  us  that  the  common 
portable  forge  on  wheels,  used  in  our  militszy  service,  is 
p^ferable  to  it  for  locomotion  on  land. 

The  patentee^  in  his  description  of  the  stand  for  the 
forge,  gives  the  two. square  iron  frames  that  connect  it  tor 
geUier  the  appellation  of  rings,  which  perversign  of  laiv- 
guage  causes  a  difficulty  in  understanding  the  specification 
that  deserves  to  be  noticed,  as  the  distinction  betweep 
round  and  square  is  such  as  cannot  be  expected  to  be  coiv* 
founded,  and  therefore  is  the  more  puzzling  when  tl^y  arp 
thus  used  as  synonymous  terms  in  a  document,  where  pre- 
cision is  so  highly  necessary. 


fieOini  granted  to  J  oav  Hbatrcoat^  of  Tiverton,  Lace^'mam^/kciurtr, 
fit  an  improved  eeonomieal  method  of  arranging  maMmer^  toed  tnike 
mmn^kdare  oflaee,  amd  in  thatueed  in  weaving  and  in  tpinmif^  ly 
power.    Dated  Sth  March,  1894. 

'  The  specification  of  this  patent  relates  to  the  buildings 

for  containing  the  machinery  mentioned  in  the  title,  more 

than  to  the  machinery  itself,  and  of  diis,  its  firamep^work 

alone  is  brought  into  use  on  this  occasion.  ' 

The  machines  for  making  bobbiii^et  hce  by  miH  work 
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iHtw>lli6riUBfli'«f  iiuiir  frftiuM  foUr  of  ^6  fe«t  Ug))^  and 
««DeibimV'«iiea  dengnod  ban  tliem  muoli  higher,  0|i# 
iftiftf johj^dt  df ^e  *plaa»  ibrahiok.  thi»  ptt^t^vas  olittiiicdi 
M  taindni  th<nr«tde8  an  cffiDwat/pari  of  due  buUfibiig^fpr 
tdattiniag{il».imid]itt0»^  bf^  oonretttag  tfaaa^  .l^:a  mamXL 
addition^  into  so  many  piUar8>  for  Bupporting  the  floof S|  t^ 
which  pttrpose  the  .frames  of  power- li)om6>  aiid  those  of 
At  inadfainer)r  lAed  in  a|iiiining  eoCtoii;  wool,  and  flax,  iire 
appfidldHbalso,  and  pjerhapd  thosa  used  in  other  mantis 

The  adrantage  of  ihis  is  evident  'ta  ike'  saring  of  cx^ 
fi&db  of  the  obit  of*  so  tnany  tbtts  of  iroi^,  vrhich  a  biiilding 
Aoifraogad  wotAd  reqaii'e  less  than  one  where  the  pUkft 
ibntepp6itiii%  Bobrs  weie  of  ibis  metal/  and  debohedy  aa 
«ki|ai^ftmitbemikchtriea«  ^         '  '> 

To  put  this  plan  into  exebntron/ it  it  proposed^  ifter 
Ibvtttng/lba'  sidea  of  the  uaobines  to  aot  as  pilhri^  to 
Urnuiga'  tiiem  eo  on  tUe  gtotthd  flbor-^ftir  example/ that 
iwfOiowstof  madhines;  with'  an  dI6y  between  tiiism,  will 
fWiipytbespaoaintended  for  thjer  biiilding.  The  addition 
Ikabftesary*  to  the  aides  of  the  fireme  foi^  this  jhirpos^  wiH  be^ 
kiUdw  «ibm  addilibiiix>  thehlength,  fl^i^ea  east  to  them 
at  iop^and  bdtUlm/  at'  least  at  two  sides,  m  the  dhieodoii 
f^tiielengthand^breadtht^f^hermiti;  tb  tie  diein  by  bolts 
ftflidy  l0  ilte  led)iis/ab  i^'io  pi^tent  the Entire  combtiiai 
tion,  iliua^f0ihtteyr;^m  yieidtnj^  either  to  'a  lateral  or 
longitudinal  thrust  A  proper  foundation  hairing  been,  of 
aoaree, .  first  proposed-  for .  tkOse  piUara  of  double  use, 
(MMihf  n^a  Iraiin^  orothof  aubstaiilLal  materi^}8,>  wbea 
Uiey«ivpbui6donttasmeiitiaaed^  the  beams  for  die  next 
00bf|'  nvMdl  ore  dMeated  to  be  of  iron  ^also^  are  then  to  be 
ftstmed  by  acmw»bolts  abore  die  upper  flantdies  of  the 
j^lla«Haadto^ha?epn)pec langitadinal  bam  fixed. between 
o»ioferthemy-ao^*|Mt  to  bvao^  the  Aoor.fi^ly  in  that  difeo» 
lH4b  &  tlib  aaiae  way  as  ibp  b^ams  secifra  it  from  side  to 
mA%^  On  tbpe*  baaknaand  brapeatha  ^t  floor  as  to  ba 
liU^  ^MrtH^tO-WOmpoadr  with  idia  antof  die  bmldingt 
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should  t>e'a  combination  of  iron  frimeSf  sinAi^tilmiai 
bricks^  so  as  to  be  fire-pfoof.  Oveir  this  fioory  znA  <& 
rectly  over  the  lower  pillars^  another  itt  are  to  be  erected^ 
in  the  same  manner,  to  sustain  the  second  floot^^whose 
lower  flanchesy  by  this  position,  can  be  fastened  io  the 
beams  by  the  same  set  of  screw*boIts  which  unite  to  them 
the  upper  flanches  of  the  lower  pillars. 

The  second  floor  being  formed  as  the  first,  a  third  set 
of  pillars  may  be  erected  above  it,  in  the  same  way,  to 
support  a  third  floor,  aud  so  on,  successively,  as  moiy 
-floors  as  are  desired  may  be  formed. 
.  The  principal  frame  work  of  the  machinery,  land  tht 
floors  being  thus  erected,  will  be  altag^Aer  independent 
of  the  walls,  which  the  patentee  directs  to  be  built  ontsidt 
the  whole,  and  independent  of  the  floors,  and  so  as  oily  to 
assist  in  supporting  the  roof* 

But  to  furtiier  economize,  where  eztensiFe  wofks  (xf  ^$ 
nature  are  required,  the  patentee  directs  thai  die  bliildifig 
or  framing  described  shall  be  arranged  in  thecoAetllal 
sides  of  a  hollow  square,  having  only  walk  of  masonry 
ejttemally,  and  entirely  open  to  the  inside  area,  in-wbich 
way  the  floors  will  somewhat  resemble  Ae  gaUeries  of  t 
play-house.  The  area  in  the  middle  is  to  be  covered  ill 
above  with  a  roof,  having  numerous  or  extensive  tdcyr 
lightis,  to  give  light  to  the  woric-people  at  that  side,'1^hilt 
large  windows  in  the  external  walls  iUuminate  the  hfaiUiDg 
fully  from  the  outside. 

This  last  part  of  the  plain,  besides  the  sa^ng.of  the 
expence  of  nisarly  half  the  walk  usnally  employed  for  sncji 
buildings,  for  the  much  lisss  cost  of  the  additional  roof,- will 
also  give  great  facilities  to  ecbnoiaite  both  in  the  Wjai^ning 
and  lighting  the  factory  so  fbhned,  and  will  nnoreovet 
render  the  inspection  of  thie  woriL*people  more  easy^-  ftpd 
capable  of  being  performed  by  fewer  pewens ;  for.  which 
latter  design  the  patentee  proposes  to  erect  a  bniMiiig  in 
the  centre  of  the  square,  high  enough  for  the  purpose,  freia 
whence  the  overseers  mky  observe  every  peit  of  tbe^ork*. 

Besides  the  advantage  of  economy  mentioned,  this 
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^thftd  of  "biiiMing  will  give  greater  firmqegs  to  the  fabric, 
•and  make  the  whole  frame  more  inflexible^  so  as  to  better 
*r«Biat  the  vibrations  add  concussions  of  the  mill  work, 
•which  are  found  to  be  very  prejudicial  to  the  operations  of 
•  delicate  mechanism^ 

The  patentee  does  not  confine  himself  to  a  quadrangular 
form  for  these  buildings,  but  claims  the  use  of  any  other 
-right-litied  polygonal  figure  also  for  this  purpose,  and  only 
excludes  those  with  curved  sides,  as  right-lined  figures  are 
jiQi^essary  in  the  shape  of  the  floors,  for  the  more  perfect 
and  economical  arrangement  of  the  frames  of  the  machi- 
nery, so  as  to  produce  the  best  support  of  the  floors,  and 
^the  greatest  stability  for  the  fabric. 


An  arrangement  of  building,  very  similar  to  that  above 
described,  was  proposed  a  few  years  since  by  Mr.  Jeremy 
Bentham,  to  be  used  in  the  construction  of  prisons,  and,  as 
ivell  as  we  can  recollect,  particularly  for  the  Penitentiary  at 
'MfHbank ;  but  Ae  patentee  is  the  first,  we  believe,  who  has 
bought  of  applying  the  principle  to  factories,  for  which  it 
would  no'doubt  be  wdl  adapted,  when  they  were  suffi- 
ei^nttjextcnsive ;  we  mean  merely  as  regards  the  form  of 
thebinlding,  ibr  the  other  parts  of  the  plan  are  no  doubt 
applicable  t^  factories  of  all  sizes. 

-  We  mudi  doubt  whether  the  mode  of  inspection  proposed 
'woukl  be  found  adequate,  .particularly  in  a  very  large 
lyullding,  as  it  would  be  hardly  possible  to  erect  a  central 
idwer,  so  as  to  command  the  view  of  every  part  of  it ;  to 
vay^  nothing  of  the  necessity,  of  the  inspector's  passing  in 
persoti  to  the  place  where  he  saw  any  thing  amiss,  which 
is  net  provided  for  by  th^  patentee,  though  Mr.  Bentham 
laflr  well  attended  to  arrangements  for  this  purpose  in  his 
plan,  which  the  circular  shape  of  his  building  (that 
would  not  suit  a  lace  mill,  for  the  cause  before  stated,) 
much  Ikcilitated)  as  well  .as  its  size  being  upon  a  scale  that 
^oold  not  answer  for  a  factory. 
*-   ThaM  is  one  advantage  of  this  mode  of  erecting  a  fao- 
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^torjy  which  the  pitteiitee  doea  Jtot  tuentiou^ .  tti4  ^tU^ 
would  alflo  assist  in  making  it  com6  cheaper  Jthan.  this 
oommou  mode,  which  is,  that  in  the  latter  the, space Ji)#- 
'tween  the  floors,  or  the  height  of  the  rooms^  miist  be 
considerable,  to  enable  the  work-people  to  haye  sufiicleht 
air  for  health,  or  to  endure  the  smoke  of  the  numerous 
lights  necessary  for  such  factories  in  winter ;  but  in  the 
method  proposed  by  the  patentee^  the  floofs  need  not  he 
more  than  seyen  feet  apart,  as  the  internal  space  aboye 
the  central  area  will,  in  this  case,  yield  abundant  supply 
of  air,  and  carry  off  the  smoke  of  lamps,  isandles^  or  gae- 
lights,  most  effectually. 

We  doubt  much  whethet  external  walls  could  be  built  to 
stand  long,  of  the  height  usual  for  factories  of  the  descrip* 
tion  mentioned,  without  haying  any  ti^.s  or  bej^ipe  to 
connect  them,  or  a^ist  in  withstanding  the  impulse  of  the 
elements  as  proposed  by  the  patentee,  as  be  expressly 
directs  that  the  beams  of  the  building  are  to  be  sustained 
Alone  by  the  internal  firaming,  and  have  nq  connexion  wid 
.tiie  walls«  But  though  experienced,  builders  wo^ld  npt  pe 
easily  induced  to  raise  lofty  walls  in  this  manner,  this  de- 
fact  in  the  plan  is  easily  obyiated,  as  the  mode  of  erecting 
the  internal  framing  giyes  facilities  for  forming  cheap 
external  fences  against  the  weather,  of  yarious  kinds  \  tor 
example»  a  little  addition  to  the  iron  framing  proposed 
would  form  a  sufficient  support  for  the  materials  for  thi|i 
purpose,  instead  of  requiring  any  from  them;  and  ae.JUi 
buildings  of  the  nature  proposed,  large  windows  woiUd  bf 
required,  and  of  course  the  spaces  between  them  urould.be 
proportionably  narrow,  supposing  those  windows  placed 
hetween  iron  pillars,  somewhat  similar  to  the  others^  an4 
to  be  connected  in  like  manner  with  the  beams,  the  intei>- 
yak  between  them  being  thus  formed  into  square  iron 
/ffameet  might  be  filled  up  with  single  brick  walls*  iseoureii 
by  thin  iron  cross  ties ;  or  iron  frames  might  be  fitted  into 
them,  similar  to  sash  frames^  in  the  squares  of  whic}i,ela^^ 
-nugbt  he  fitted. iMid  fastened  in  a  similar  ^np^  t^gjMpes 
of  glass,  but  with  some  ceSifPt  cheaper  than  putty ;  for 


WBAi  jjfulf  dae  Romtn  ceownt,  c^  it  is  eall#d,  would  an- 
f«r4r  very  irell;  anA  if  th«  iatide  of  these  fmmes  weri 
fitted  vp  with  sktee  likewiee  in  the  sfime  manne?,  the  air 
ctonfiaed  in  the  spaces  betweui  them  and  the  extenMd 
a)atiMiKoald  fotm  a  snffloient  harrier  against  changes  of 
the  atmospbeM,  to  )um{^  the  building  as  warm  m  iQOst 
HitHs  woald;  since  conflned  air  is  well  known  to  be  one  of 
fhe  best  tidnHsondttctors  of  temperature. 


'n  **  'inr  t  <i^» 
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Pateni  granted  to  the  Ret-Mouts  Isaa^iSj  (^  IfoundidUchg  London^ 

*  Jbr  jmprovemaifi  in  tnachineryf  ufhich^  when  kepi  in  mdHon  ^y  an^ 

mdMk  f&wir  w  weight,  is  appUeahle  to  obviate  eoncunion  hjf  meam 
.  tfpfWMtMng  amt»ifi^tKtion,  and  ly  which  the  frieHon  i$  eonmerlei 

*  ^1^  e  fi^MfM^rfirpropeiHng  oarriagu^n  Ittnd,  <rngfc  on  westar,  and 

*  -  Thb  edification  of  ihiil  patent  contains  several  dii^ 

IVretit  ehfects.  dome  of  which  the  Reverend  Patentee  hai 
MHrowfcd  after  the  fashion-  of  the  Jews  towards  the  Egyp- 
tiittie,  and  others  by  no  means  correspond  to  the  intelligible 
^art' of  the  title.       « 

*•  Th^  first  of  these^  which  comes  under  the  first  class,  is 
sf'^vliMrwifli  spring  spokes,  consisting  of  the  fellies/ rim; 
iMl  nave,  made  as  usual,  but  haring  arched  spokes,  formed 
of  cane,  steel  plate,  or  any  other  elastic  material,  the 
ifiner  extremities  of  which  are  confined  between  two  hoops 
in  th(^  naVe,  whil6  their  other  ends  are  let  into  the  felKes. 

'  To  prevent  a  carriage  being  overthrown,  the  patentee 
di¥^ts  an  implement  to  be  used^  consisting  of  a  metal 
tfibe^  inclosing  a  rod  having'  serrated  teeth  at  its  sidesj 
iMiicK  afe  acted  on  by  a  pair  of  spring  nippers  or  catches. 
T%is*is  to  be  suspended  in  such  a  position  from  the  uppeir 
part  of  the  carriage,  that  when  it  inclines  over  above  a 
eiimtiin  degree,  the  rod  will  fieill  forward  fVom  the  tube  by 
iti  oWti  weight  \  and  being  prevented  from  returning  b^ 
IhNrr^iMlhM  pissing'  on  the  serrated  teeth,  will  act  as  a 
lMtfp'tef'^iisireii%  thi  eartfa^  from  ai&y  fturther  inclination^^ 
iib^>sp{hi^^^hfsReferekidT^t^         f      .        :   :  >? 
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Th6  next  article  is  a  proposed  arrangeinetit  ot  befUUd 
wheels  and  pinions,  to  transfer  the  friction  of  the  *axl«i>* 
and  make  it  aid  the  propelling  of  the  machinery.  Here  liet 
the  grand  secret  oi  the  business^  and  that  alone  io  which 
the  title  of  the  patent  has  any  reference ;  hat,  uhfortttnateljf 
for  the  publici  the  Rev.  Patentee  has  preferred  to  malbe  hiff 
patent  useless  and  untenable  rather  than  communicate  it> 
and  actually  gives  no  account  whatever  how  said  ^'heviUcd 
wheels  and  pinions"  are  to  be  made  to  perform  this  miracle. 

The  third  subject  of  the  specification  runs  quite  wide 
from  ^the  title,  and  is  actually  n^w.  ^It  is  no  less  than  a 
steam-engine^  diiEFering  from  all  of  that  numerous  race  with 
which  we  are  acquainted.  It  is  to  have  three  cylindrical 
boilers,  ranged  above  a  moveable  furnace,  the  middle  one 
of  which  lies  higher  than  the  other.  two» .about  the  extent 
of  its  semi-diameter.  It  has  also  two  working  cylinders, 
.one  at  each  end  of  the  beam,  and  two  spring  rods, , for 
opening  and  shutting  the  valves,  placed  in  at  similar  manoj^^ 
The  furnace  or  fire-place  turns  on  two  piyots,  iiitl^lfa^ 
of  its  longer  axis,  so  as  to  incline  at  its.  upper  part  abo^t 
23  degrees  with  the  horizon ;  and  pipes  passing  firpoi  th9 
boiler,  most  exposed  to  its  heat  by  this  position,  tp  the 
working  cylinder  at  the  opposite  side,  elevates  its.pi^icHWi 
and  forces  thereby  the  other  end  of  the  beaiyi  to  desoenifj^ 
which  closes  the  valves  of  the  ste;am  pipe  between  thfit 
cylinder  and  the  first  boiler,  by  the  spring  rod  at  thatside^ 
and  turns  over  the  fire-place  to  the  opposite  boiler,.  w.hiQh 
jacts  on  the  other  cylinder  in  a  similar  manner ;  and  ^  on 
alternately.  iBut  an  extraordinary  part  of  the  contriv^t|»ce 
still  remains.  Any  one  would  suppose  that  the  Bteam, 
after  acting  on  the  piston,  would  be  either  permitf^.to 
escape  or  to  pass  into  a  condenser.  The  patentee,  ;ho]i9r<< 
ever,  has  no  idea  of  thus  wasting  this  valuable  agen^,  but 
directs  that  it  is  to  pass  ofTinto  the  boiler  next  to  it,,  which 
is  the  one  from  which  the  fire  is  turned  off  at  its.emi$Mopi 
and  thus  supposes  that  the  difference  of  temperature  ca^si^ 
in  the  boilers  by  the  mere  nutation  of  the  fire-jdaceia^tht^ 
small  degree  mentioned;  will  be  miAf^irat  to  produce  A 
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Mupgf  irfipi f  Miirr  on  tbe apposite  pii^n0;  poworful  enough 
^)f otk..the  oig^ne  «ffecta»lty. 


Any  thing  new  relative  to  our  potent  anxiliaryi  the 
steam-engine,  deserves  some  attention;  and  the  idea  of 
operating^  by  causing  a  change  of  temperature  in  two 
Boilers  acting  on  the  sarnie  engine,  is  certainly  of  this  de* 
scriptidn  :  but  we  Iiave  good  reason  to  suppose  that  for 
the  common  rate  of  working,  this  change  could  not  be 
effected  sufficiently  speedy  by  any  means  of  withdrawing 
hx  screening  the  fire  from  tibe  boilers.  If  engines  could  be 
applied  to  any  useful  purpose,  which  would  make  an  at- 
temation  of  the  piston  only  once  in  ten  or  twelve  minntesjr 
perhaps  the  patentee's  plan  might  be  made  to  act,  but  by 
no  means  in  the  economical  mode  he  thinks ;  for  in  this 
way  he  loses  the  heat  of  his  steam  through  the  sides  of  the 
boiler,  which'  is  the  Valuable  part  of  the  steam  (and,  in 
iact^  it  fs  by  the  alternation  of  this  loss  in  the  two  boiler^ 
that  his  engine  could  work  at  all),  and  only  saves  the  water, 
"which, 'except  for  locomotive  engines,  is  of  no  value,  and 
for  them  only  as  its  expenditure  inakes  a  greater  wdght 
faeciessaiy  to  be  carried. 

Of  the  prop  to  prevent  carriages  being  overthrown,  we 
wiTl  onfy  observe,  that  as  soon  as  it  touched  the  ground  it 
would  be  either  broken  or  tumbled  over  by  the  progressive 
inotion  of  the  carnage,  there  being  nothing  attached  to  \\f 
to  prevent  this  effect. 

Of  the  bevelled  wheel  and  pinion  apparatus  we  will  re- 
serve our  opinion  till  the  patentee  pleases  to  explain  to  the 
public  how  they  are  to  perform  the  purpose  for  which  he 
(designs  them,  and  thus  ful^l  the  piroviso  of  his  patent,  which 
relates  only  to  this  part  of  his  specification,  as  its  title  will 
abundantly  prove. 

Lastly,  of  the  wheels  with  ispring  spokes  we  must  ob^ 
serve,  that  the  Reverend  Patentee  has  not  only  borrowed  the 
invention,  but  part  oC  the<desGriptio&  of  it  given  by  the 
real  inventor. 


;  fo  VdLJCVUt  of  the  siboad  •<■!#•  of  tii»  Hi|>«tp|i4ff 

ArtS;  tec  there  are  some  obtotfvltooo  OBnvkMl'Oaifwgotl 
roads,  and  the  draft  of  horses^  commanicated  hy  Mr.  J. 
W.  Boswell  to  a  Committee  of  th^  House  of  Comiaons^^ap- 
Jpointed  to  t^ke  these  subjecte  into  consideration,  whicbi 
with  several  other  similar  papers,  were  ordered  to  be  printed 
by  the  House/ in  1809.  In  the  plate  accompan^g  these 
obserratious  will  be  fbund  a  figure  of  this  very  wheel  with 
spring  spokes,  and  in  the  description  of  it  the  very  same 
directions  fb^  fastening  one  etid  of  each  of  the  spokes  to 
ttie  tiaveby  two  hoops,  and  their  other  ends  to  the  fellies, 
tiiat  Mr.  Isaacs  gives ;  and  also  the  following  account  or 
the  advantages  of  this  species  of  wheel,  great  part  of  wiiicli 
the  Rev.  Gentleman  has  copied  into  )xis  specification.  la 
the  third  pai^graph  of  the  section  on  the  spring  wheel,  in 
Mr.  BoBwelf  s  paper,  it  is  stated  that  '^  the  spring  wheel 
would  possess  the  very  singular  property  of  preventing  all 
loss  of  nvomentum  firom  common  obstacles  and  rutB ;  foi* 
when  the  rim  struck  an  obstacle,  the  |re-actioq,  insta^d.  of 
destroying  part  of  the  momentum  of  the  carriage,  woi^d 
only  cause  the  spring  spokes  to  bend  towards  it ;  and  whe^ 
the  axle  was  past  the  obstacle,  the  recoil  of  this  bendingi 
which  would  then  take  place,  woilld  add  as  much  to.  (he 
velocity  of  the  carriage  as  the  bending  before  took  from.it" 
^ '  This  gross  plagiarism,  to  say  no  worse  of  it,  is  not  very 
creditable  to  the  Rev.  Patentee,  and  certainly  would  merit 
more  reprehension  if  the  very  act  did  not  bring  its  punish-^ 
ment  along  with  it»  by  renderiiig  his  patent  untena^e. 
Indeed  it  is  very  doubtful,  even  without  this^  if  a  patent, 
where  tt  specification  differs  so  widely  as  Mr.  laiMlcs^ 
ttoes  from  -the  title  of  the  patent,  «ft<il  cpt^taining  matter  so 
totally  unconnectM  with  it,  could  be  sudt^ined  in  a  court 
of  law ;  the  title  of  a  patent,  and  the  exact  accordance  of 
the  specification  to  it,  being  points  pf  very  g^eitt  tmportaiice 
to  its  validity.  . 


I 


'  *Mtt«  INklmer's  rail-way  differs  ^om  those  Iti  coimnon 
itse,  in  cottsisthi^  oJf  one  rail  only,  eletated  on  {>o«t8/8otne 
ketgbt  Ab6i^e  the  gtonhd^  On  thiit  'rail  e&rri^^  bf  tr 
pa^oliar  cotiitraction  ai'e  to  be  moved  wil)iout  tmsetthig; 
by  having  the  centre  of  gravity  of  their  loading  Bufependetf 
ii^lttt  the  line  of  support,  or  rail.  They  lire  to  We  bnt 
tiiro  Wheels,  placed  3  or  4  feet  apast  on  the  rail,  -yihot^ 
ttles  kte  to  rapport  a  light  Iron  fr&me,  flrom  which  VM 
hMfog  iji  ttt  be  stiG^pended  in  two*  cases  or  packages,  ^M 
at  each  side  of  the  rMj  in  «uch  a  manner/thieEt  4f  a  'little 
ftbte  wei^t'shotdd  be  in  one  thauin  the*i3lhei^it*niay 
hot  ttiaterially  impede  the  progress  6f  thextetlage^  and 
they  nn»  tirawn  forward  by  th«  hotses,  with  ropes  of  29 
or  30  feet  in  length,  as  boats  are  on  canals.  The  posts; 
mkm  ukdfi  of  oM  iMH,  <«e  to  htt  coartrMieJ  ia  fhe 
f^iW'.bf  tw«  planed,  uvoma%  at  sight  OBgisB,  sifnflAr  %iii1tm 
fHimmroS  ww^^  of  the  giMd^anips,  wilk  a  pvojeolipg  him 
tmmAsnoh  in  the  AiiAdM  of 'thciff  Jengdi,  and  (aipcni^ 
•M[i(lwhaA  in  tK>th  distetiona  frosnihenee  ^  •this  ftumh  id  to 
lit  at  Afttiiiriaci^ihflgiohBd^  wh^i  the  post  is  ^aeeddar 
Its  Tfi»t%  all  below  it  being  boricd  in  the  earth ;  at  thetep^' 
M  eneh  |>pst  a  alit^  or  fork  wkh  parallel  aidesy  ia.formed  ntf 
tlie.  4kefils«>iv  ef  Ah  rails,  the  extremiti^e  often)  psaees  eC 
elWeh  rail  within  it,  they  bdiiig  tfbnned  viA  vertseai 
eoiHed  jditifts  theik  ^  tiiat  pnrpeee,  wsd  havieg  bosMEtis 
theei  iM^dgea  placed,  by  dtiving  wbsoh  dbelevel  of  iiteiie 
fflileMe(bftiid|es«ed  ledre  eka^tly.  When-dieipieeesr^ 
ibofwl  eiDlteed  ti certain ' length,  they  pasa.^tough  iiie 
lep^^tnote  ef  the  posts,  but- in  aU  cftaeri-aore  placed  :diere 
eedewpfted.  <  TDfiKtbepbetafiiMyiikiliiBglrouinlj«-te 
i^  i^^  ef  A  proper  depths  dependieg  on  Ae  eeteie  tf  thf 
pe*L  Wl4 its  .faottoei  raihmed Ifarni  edthe.  conifaal traidaMi'ii 
hf  e»  eegine  like  n  amatt  j^iliiig  engitie;  eosee-  bnkett 
efMes^  fwdi  as  am  usad  for  naaHing  roaaiiy  are  then  ihijDSvit 
i^danftteosMMlt  sJj^tbtfae^MceiBlaHBed  Ibrtlbe  boteet 


lis  iKleSt'^hi6b.aiaca8t.of.a  tMrated  or . J^lldbed  fhitf, 
the  better  I9  adhere  tpjlh^  fttoofs,;  aiifi  thbpiroeey  i«,c^iir 
twued  till  the^M^ . }^  .*Ued  up. ,. T(lie  »o»to  .»iwt  y'^y  .jft 
^Big^^ .  apcocdiofe  ^.  the  .\Midul|jtion^  ,of  jthe  .^gfO!UP4,.  f^^ 
their  dUtances  a^ust  dbpeod  op  th^  thickaesa  of  ^U^^  rai)«t 
^ough  the  pateotf  eibeeoBH  to  prefer  dU^oee  of  t^a  feet* ; 
Mjr«  Palmer  asserta  that  ^hin  arijaogi^ioept  qf  the  fail  wi^ 
<;4(iae  A  great  aayipftii^  ei^h»ii)^iaeA^,  bodgeg|  calyjflrtfc 
fgod  drati^,  wd  t^  the  5»;(|i«gea  .will  b|5  ifloied  on  it 
nith  less  friction  and  reaiataJQca.thiu^  on  the  rail-vfgrf 

)»|thfr^  ip  ifDf^t  a^f^rtWg  ^  »  ^Wft  caa  d]^w.  ♦  1<mmI  oa 
it,,  iphf «  tev^ ,  of  3.3,760  Iba,,  2;^  mile*  in  an  hour,;  wl»^ 
^  tha  beat  p^fon^i^g  edge  fliiUway  tha^  ^e  ,^d  heafdi^ 
(that  near  Neffci^tle-Qii.Tya^)Gou)d  smfr^  o^ly  17f7731h4r 

at  the  a^me  ra(e^  -r, — ,,,-   n\  ■>■ 

•  •  '  ♦ 

•  We  shoaM  be  greatly  at  iaaa  to^  aecAutit'  for  the  sHf^ 
nmnny  of  fterformancfe*  pM>  oMMMoed  4f  Mr.  Pstlttib^t 
tmkmvyp  and  eten  to  suspect  exaggeration,^  ooald  we  lioC 
iee^iB  Ae  niceadjmtnie»Cof  |l#.  Pahttei'^  appatatas,  atid' 
krhift  emioiia 'cdntrif^ee  io  leasen-  the  MdliM  oMit# 
wfaMa>  (which  we  are^by  the  hf,  inoliaed  to  attribute  to^ 
i(la>bM^B^  aihorger  auirftLce  of  tba  axle  and  hollow  box  of 
the  nave  into  contact,  iwtead  of  the  e«l  being  prevented 
by  it  feom  assuming  4lie  shape  of «  Wedge,  as  JAr«  Palmer 
Asserts,)  BoniewlHit  to  justify  the  rahdity  of  die  expe#i*' 
nent^  to  tbiis^We  kttve  to  add^thak  the  shape  of  She  smHiMe 
of  tUs  vdl,  wMch  is  the  segment  of  a'  cinile,  and  the'hol- 
low  fim  of4he  wheel  being  ^also  of  4he  same  circular  fbrm, 
wil  at^^rtf  give  a.  great  superiority  tb  the  petftmniinccfH^f 
Ae  apparatus,  whith  tkt  power  of  adjusting  the  Mvet,'or 
ideHnation  of  Iherail'by  the  wedges^  to  unusual  iiieety^  mnst 
giMlly  aoMiist.  Bfatas  iik  ttiese  ctrcumstanDes  are  equally  ap- 
pliedbletofiie- common  double  railHroads  of  the  edge-form; 
we  ttttik  that  farther  trials  thaxi  those  made  prefious  to 
Ae  pdblication'of 'htis  book  will  be  neceteary,  impattisMy 
Mttdocted,  with  wheels,  azles^  and  bo^  pmrta  of  theap*^ 


fMmfi^^Sm'fmMk: 


m 


/  Tliitlke  fena  of  tUe  surface  or  Ae  rair  aafr  rim  of  thur 
^Nteeb;  beb^  segitteiitiB  of  c»cle«y  tvffl  ttifir^  muck  facHi«<' 
late  tbe  dli^^  «9  we  liiiTe  just  stated^  depetxh  upon  di»' 
ireBfUiowiktgedmetikal  -phiblim^  a  circle  detcrflMk 
wilUoaQether  teinele  can  ottfy  tMdi  itia-  or  point;  'tbere^ 
fioire  aa*  Iqu^.  as  Abae  forma  contiBne  perfect,  the  lalerafr 
Sattimi  of  the  ptojwtang  part  of  tbe  rim  of  tile  i^eel 
igafaiflt  fltt:  aide  of  the  rail  will  be  avoided^and  aoioagr 
^i8^u  great  somrce  Qf 'reablance,  whidi  isr  expefieneed  ii» 
tfthidr  ttil^rokda,  be  oVmkyme. 

^ '^RiO'Peifthjrti'rhil^i^whjr',  which  mm  ortgtneUy  fbrmtid  i» 
a&^jituitmUi  hkd  nt^/itig^  all  ihe  adtrantagea  stated ;  baH  ac<^ 
tMik^  to^riie!  ftvChertty  of  Mr.  Beajaibiit  Wja«t  (for  wUek 
afeeAepfBrlety  of  AHs/seeond 'series,  Vot.  IIL  p«  28fi)  the» 
|«!o!oiccalwr  sbcfitces  o£  die  rat!,  «Ddof  the  wheels  ikk,  aar 
tktftjnmf'f  exofiaatadifaie  latter  so  wxkpbf  «b4  qai»od  i^ td  fit 
m^^fti^  Mite  ^<)GM«6Q«wiehtfia^^ 
pfMqTfAa  ahwge  the  wl^aeli  ao  oftw«  that  auoidier.  feraa^oftrnk 
m4  whmi^becameiiiMeBaiitlf ; .  feoim  wUfth' it  follows^  tl^ 
iM«4a  ne^dfAl  in  exi^rimeals  of  thasisarta^  much  as.ai||Fi 
lhiAg.alae)fiuid  that  it. is  rei{«i|iite  .new  kind*  of  .rail»wiaya 
•htviM  /be  io  petfeot  opoatifHi  fee  a  aeaaooable  peood^' 
befoselheirawperiori^  can  be  altowrai> 
,y  ,\fetcn»<idfir,Mr>  Palmer's. rsiUway. to  be  a  very  iiige** 
nioua  inveatioD,  and  think  bis  pubUcattosLoi^  the  subject 
toitttssna  mwih  .twafoLinformllioa  oo  mUways  in  geo^ttl, 
tfaeiifh  we.  oann6t  agree  with'  hunia  im  etMmnents  of  its 
!l4fjli4fegee«  A.rail*«sty  of.2dr.  turner's  coB0t[ttctio&  baa 
beimioreoKyl  atCl^shant^ nfar.Waltham,  io  canr]r Juridu; 
ftom  JiAr*.(3tbbe!s  fields^  about  a  nnle^  to. the  rirer.  Lea ;.  it 
ip-.%^liaif«icted'Af«ood»withvpOfi4e  abopt  ive  fostiughi^ 
i|nd  ten  feet  f^part.  as  we  are  informedf  ?^  has  the  sorfiMte 
efthctr#leinrefefl^witli>iiaix{m.pkte«.  Mothiagatpraseni 
eantbe^letimd.lreoi.  this  iucpei;^nent^  but  that  the  plan  ia 
klsii^W'^vlHoh  we  never .  ddohted;,  but  for  the  le^tona 


ther  u]^  it,.  befiM  jr«  out  dMUbilM*  te  Hib  fiili  iHII 
«iiiittam  tbfiir  upright  pMitMOt  *^  ^^  nilcttkilr  btel, 
tb«i  linft  of  which  iioiiito  Msi  4o  Mt  tluttk  ■vftoiMtlj*  piDii 
-vided  for  by  ths  patftatm.  la  poniiof  «xptiittt/*wM>dM 
mil  eftn  bt  aoguick  ibv  those,  to  be  AMie  of  itqii?  ead^lkev 
fimnid  of  thiB  letteir  aieieriM^  we  diiiik  the  ptteateeifatf 
4eive»  bioie^lf  ia  eeppoeuig  that  hie  mb^ajfi  qmi  bo  aMHto 
dbeAper  than  a  oomifcioa  doel^l^  bnei  far,BuppouBg  lie 
ifiade  with  rails  of  the  aeme  etrength  .ae.thejp  eiOt  ienl*  ^ 
eourae  reqoifteg  suiipoiifi^  oe  thi^  do»  at  eeevy.  ^diree^^ftetf 
or  thereabouts,  now  his  piilem  beittgihrtellbet  at  hast 
abohra  groundf  akud  as  amch  aiote  helow  die.  eettb,  (aeeord- 
log  to  his  drawings)  aad.iaqairing  to  be  cf»Qseaidaenbly 
gteatv  subatence,  it  ie  evident  that  they  iwill  take  tt  Iheet 
dabble  fhawe^ht  t)f  iron  fir  Ihnr  eoastractite^ .  lAuals 
wa^  be  necBsaary  foe  the  Jeooid  iail|  ssMdbgp  hie  pla»  f 
and  i^.  as  ha  propesesy  they  be  set  leMheraeamlerf  vethjiay 
wdUha  gatned ia  this  veepeot,  einoe  Aioiiaib  thea  itmst^ba 
madt -aa  mUch  etconget  in  proportion )  (toldiioh  meatba 
adiitd,  that  they  must  ia  all  c%sas  bo'aiade  of  dowble  (Amt 
e(iangth  of  ceouaan  rails^  one  of  thapi  having  lo  seateift 
thelosd  of  two  of  theea/)  and  as  for  the  leagthe  of  4ea  lbt« 
l^twaep  the  posts  snggtsted,  thefr  waigh^  to  eluiy  the 
usual  loads,  must  be  samach  greater  thaa  t}Mit  of  atiy  noi# 
ased,  that  we  maoh  doubt  if  any  oCthem.  of  iroa  solely, 
will  ever  be  eonstructed* 

,  Thai  erecting  Buaierous  lofty  piUamof  aron,  aa<pMpoeed 
by 'the  patentee,,  can  cost  less  thanembankments  of  ^eaithf 
^agoneral.^  cheapest  mode  known  of  raisingaaelefated 
eai&afe)|  we  oanaot  in  any  respect  eiedity  and  taa  etiU  leee 
give  ftitfa  tOy  the  advantage  of  meking  rail^ways  ^  this 
Imdten  feet  high  above  the  level  of  the  earthy  advoeated* 
byJBome  of  hie  ftiends, 

:  We  }iave  further  to  reipsik^  that  .laada  carried  aa  de« 
sigandpathis  raiUiita^  will,  fipm  thetcpendnlons  analigait 
heaatremefy  liable  to  be  knodaed  agaiast  t^fMta 


•. 


N$iim  ^  ms  VtOMs. 


^ 


XM#i>f  «0toim>(bk»#iiigi0iroii  tliv.n41>  lAiiy  ht  sonfetikiiM 
;flb  9ve»tf  as  li> midtr  thendUway^^toteUy  ilnptnsa1)U:for 
jkHiitun  ef  te  dnmtimb 

•n.^Gh^tiajiif]^  (Ma  vnequal  Ibads  at  tiietwft  Bides  6f  Ito 
\,tmm  do  iKbt  tkizik mrovM  be  tmAA  «o  itlig^t  an 
Jbjft  tte  fiatBB(ee>  iriio  vlates  that  aU  ao^t^diited 
rinUl  ]fMn#tyy  mtiftt  bd  of  his  6pmfoif'oii  ^is  point.  ^  No** 
teilte  #Mit{d«6ev  it  MHiainfl  i^ith^htm  to  thbtr  wbat  prb- 
Um  of'gOTmatisy  tan  be  brotigliito  bear  0fi'!tb«'que8tiQQ, 
lagdk.'Aat  k»teni  not  Mad  ihewerd  gebttetafy.  Usri  ia' the 
vulgar  sense  for  eqatlibriaiii^  and^  Id  the  next  plica;  to 
point  oat  how  he  prevents  the  danger  incurred' by  the 
oUiqae  position  of 'die  wheels,  which  this  must  occasion, 
of  the  carriage  being  entirely  dismounted.  The  rods, 
whioh  eonneo<rA%>laad&  withf  liie  utiles,  l^ing  jointed  to 
ttoiaM4|B  to  be  at  right  angles  to  tHem  in  all  th^jr  QsciU 
IftitioMy  (whtcb  we  suppose  is  what  is  meant  b^tWr  being 
i$^k^bk,)  though  it  wUl,  when  the  centra  6t  gravity  of  the 
load  is  i^aced  below  the  rail,  keep  them  iVom  tumbhng  off 
diroatljri  yal  will  not  prevent  the  risk  of  the  acoideint.men- 
jii^ad,  while  it  will  increase  that  of  their  being  knoelied 
f^^iinst  tbt  posts.  * 

In  conclmion,  were  we  obliged  to  decide  on  the  |[utt^ 
^Q  III  the  present  stage  of  this  experiment)^  whicbt  ^Qw* 
jsver^iwe  do  not  wish  to  do,  we  would  say  that  the  plan  of 
single  laiWways  should  be  confined  to  that  species  of  them 
constiMoted  at  Cheshunt,  as  they  would  be  much  ^oo 

»•  -.*'•  *«•.*•      ^^^ 

oQatly  if  foitoed  ef  iron,  for  the  reasons  before  stated,  Th^ 
great  defiict  of  the  wooden  framing  would  be  its  want  qf 
^durabality^  and  the  expence  of  its  repairs,  particulftrl^  in 
the  posts,  whicH  would  be  extremely  liable  to  rot  at  the 
4^vel  of  the  ground^  for  whtch^  in  order  to'^how  that  wf 
have. no  ill  will  to  the  plan,  from  being  able  to  soe.iis 
4i^j^qta^  we  will  pomt  out  aremedy^  which  willmaS:e  tl^em 
I^^^Y^^^^  imd  faciiiia^  the  repairs— wbidbt  is^  to  Ibav^ 


.io  ocfMpjf' this  potdcm  t>f  thm,  Ut  ^omw^itiaftaMiStt^ 
fUi^ihi  oil  a«  ioirar  {mrt  «C  the  npotfei^  iMcamd;  iirdiemiii 
4W  before' litseittMf  <ub^  Ataikm  hdS'iaamti^s.iTmBm^ 
'tielei  for.fte  boHMDof 'the  upper  povtion^  wbieh  dwmU  be 
formed  so  Ws  to  project. a  little  bajnandii  ai.evevjr  ikte, 
ft&  Uirow  off  «e  Vaie ;  bad/ m  ofdor  tb«i  tfe  Wii^  bo- 
jtw^en  ibe  -vfobd  mUd  iroli  loekei  m^gbt  bCiSioDe.  peifeo% 
.tight,  the  wood  fnlUepftrtrsheiiU  be  pmriaBBly^impteiMBd 
by  scretTB,  ^  BMbod  alriedy  ptmotie^d  to  greet  beiBeift  in 
-the  ^fe^reti<rti  of  staTee  for  teeke ;  to  fe<»litftte  iMtk 
^process  we  faave  ednMd  Ibe  s#eLete  io  be  made  -  aqumtif 
instead  of  cylmdricd,  aform  whidifin'otberrespectH^iiiigh^ 
«t  fini'apfieariii6re  adiriaeabfe. 


>Wi^->-a«>M«i4»->««^i<««aBa^-Av«»>4^ 


UST  OF  NEW  PATENTS. 

Jeak  Jacques  Saintmarc^  of  Belmont  Distit!^^ 
Vaiixhatlj,  Surrey,  distiller,  for  improvements  in  the  prb- 
cess  of,  and  apparatus  for,  distilling. — Dated  June  2ft, 
1826. — Six  months  to  enrol  specification. 
'/  J()ayip  Redmund,  of  Agnes  Circus,  Old  $treet  Itbad, 
.iAiiddlesex,  engineer,  for  iinprovements  in  building  or  con- 
structing ships,  houses,  and  other  buildings.— I>ated  June 
28,  1825.— Six  months  to  enrol  specification.'  * 
'.  Ge6kge~Tompson,  ofWolverhampto^^^^  Gent,  for  an 
improvement  in  the  consthictioh  of  riding  saddles.— Vcfted 
June  28,  1825., — Six  months  to  enrol  specification.  •  '  ' 

John^Heathcoat,  of  Tiverton,  lace-man ufactuTer; 'lot 
improvements  in  the  method  of  manufacturing  of  thro  wh  silk. 
Bated  July  6,  1825. — Six  months  to  enrol  specification. 
"  William  Heycock,  of  Leeds,  woollen  cloth  manufac- 
turer, for  improvements  in  machinery  for  dressing  and 
finishing  of  ^ cloth. — Dated  July  8,  18^5.— :!Six  months  to 
enrol  specification.  •      r  f       : 

John  Bidple,  of  Donningtoii,  in  the  county  of  Salop, 
glass-mftnufacturer,  for  a  machine  or  combination  of  ma- 
finery  for  makingi  repairihgi  and  cleansing  roads 'itid 


IM^Nifm\Psi€m$. 
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&sd,  Sfiifiblky  Lieutenaatm  die  NaTy>  for  impnovemeBts 
fiBr'AReipiic|me8  4)f«i3ltiBg9  woikmg^  reeflng^  asd.fbrUiEig 
tliemflu  offaoatfl^  akips^  «id  other  veawls>«*«-Dttt^  July  .8^ 

W11.LIAM  FuKNivALaiKl  J«»if*  Gkmo»  both  of  Allr 
dntmi^n^OSeater,  Bal^4muiiifiiet«rtni,  fiprimpToimiitftto'iQ 
tiui  I' ouMifiwtMiiig  iif 'salt^Dfitod  Joly  9>  I82&..^ix 
vnwtbs  to  MBolJiieeifio^Unb  -  i «  . 
,  John  Day,  of  KofiiinghMt,  jmij  ^m obii  UAhh,- of  ih^ 
iattidpkuse,  lace^-manufiictoren,  foran  improvemeiit  on  i 
pusher  Umt  <fr  bobbia-net  Btachiiie**^Dated  July  8, 182& 
T«90  tikontitt  to  enrol.Bpecificfttion. 
^  Waltkb  HiROdcn^;  <»f  tEm^ttrbet^i  Northainptobi^ 
sqtiene^  Middlesex,  jeweller,  for  an  improvement  or  iiii<» 
]irOTeiii«9ts  in  the  making  or  constructing  of  pfpfts  OT  tnben 
loaf  the  pass^a  or  convepince  of  fluids. — Dated  July  16| 
1826. — Six  months  to  enrol  specification. 
,\'VK]i.LiAtfrHiKSTayndHEN9THiRST;  of  L^eds,  maiia- 
fiMslurers,  for  improvements  in  the  art  of  scribbling  a|^ 
candihg  sheep's  w^bl.— !Pated  July  16/  1836^^-4Ux  mbhthi 
to  jenrol  specification* 

U^RBY  HimsT,  maniifactucer,  and  Obobgb  Brad^b^i 
snsohine-imker,  both  of  Leeds,  for  imj^rovenftetits  ih  the 
Gonslniptioa  of  looms  for  weaving  woollen  ci6ths.-*-Dated 
Jdy  16,  1325.-— Six  months  to  enrol  specification. 

Thomas  Wolricu  Stansfbld, meix^hantj  William 
Pbocuajid,  cu^il  engineeK;  and  Samuel  Wjlkiksok, 
inerchant,  all  of  Xeeds,  for  improvements .  in  looms,  and 
in.  the  implepiants  connected  therewitb.*—Dated  July  16, 
.1825,: — Six  months  to  enrol  specification. ' 
.  Thomas  Mvssbhqhitb,  of  Devizes,  saddler,  for  im- 
pttvemenU  in  the  manufactore  or  construcdbn  of  cbllani 
for  horaea  or  other  animals.-r-Dated  Jniy  16,  1fiE25*«^Two 
months  to  enrol  specification^^ 


US  JUa  9f^2bw  P0U9ML 

-:  MABd.:ItAMliAtiD  Beoiibi.)  of  BridgMitftiti'BWikii 
taulk^ -LoMion,  Bi<t*  for  jcwttin  mtchknical  ammyiMntt 
for  obtaioiag  paweM  from  oerlaiii  fluids  tfadlbf  kpfiyim^ 
i^  UMe  to  TttriottB  mefbl  purpotes^^DAted  July  16, 1826. 
Six:  months  to  Bnrol  specifioatioa* 

TuosftAS  StTLiKTpN^  of  Stanley  Mills,  Qkmo88teitlitr»> 
frtginder,  for  improvemoBts  ill  maobiiiery  for  thaaruig  ot 
cropping  woollen  or  oftbtr olMkt^^DiittlJmly  I69  1§9& 
SiiL  montbi  to  enrol  apeoificAtioii. 
r  Joii^s  F4JtBY/  of  liscofai'a  Ina  Fi^ldftf  MidiiletaC 
mtil  eiigioeer,  for  cui  improfeniwt  lo  lampa^^Delai  Jaly 
16,  1825. — Six  months  to  enrol  spjeeifimitinm 
:  TliOMisRaaiNsoK  Wiu.iAMs,6f  IfelrlTorfilll^BtPtet, 
Stvend,  Middleseki  Gent,  ibr  en  iolpveTed  latiQet.4t*«'J]kefeail 
July  16»  I8Zfi.-^ik  months  to  Murd  epeciftoatieai  . 

Thomas  Cook,  of  UppMr  finseex' Piece,  Ksiit.Aoed^ 
Sfureyf  lieiiCenent  in  ^e  Kavy,  .for  imprcnremente  iA  the 
ovestructHm  of  eerriages,  an<}  on  harness  to  he  iiife4  there* 
seilb;  whereby  grater  safety  to  the  persons  riding  in  eimli 
^diri^g^s^  end  other  advantages,'  will  be'.'Obtainedi^^^lited 
July  16,  1825. — Six  mosuths  to  enrol  specificeiiim.  -."  'i 
-  JosE^li  CfaB£SEBOEDi7fiH,  of  Manidmster^  meuhent, 
fiir  amefth^d  of  condaeting  to  and  winding  upon  speoli  eft 
kbUnoe;  rd^iogs  t>f  tbtton,  flax>  wobi,  or  otiite  fihhme 
substances.  Communicated  by  a  foreigaertf^DaledJoigf 
I6p  i626.^^ix  mo&the  to  enrol  epectfic^tion*. 
r  WaiiiAM  HtAST,  Qett^  and  Jqsis^ii  Cailtmm,  oottesM 
kpiatery  both  of  teedsi  for  an  appamtea  for  giring  a 
motion  to  mules  and  billies^^HDated  July  16, 
mesLths  to  enrol  specificatioB.     . 

,  JoHV.  Paibieb  OB  LA  FoNs^  of  GeoTgo-etreet,  HanoFeti 
feqnape*  dentist,  for  an  iniprofernQnt  for  extcaciting,  ami 
^ithod  k>f  filing,  teeth«r»^Daied  July  16,  16£l5>*^ia 
months  to  enrol  specification; 

..  JoitATHXn  DowifTdH,  of.BfaiokwaU,  Mlddleeexiehip- 
anright,  ibr  imprommenia  en  maehipee  er  pumpe^M*Dale4 
Jatjr  U>  ia2$.*i-&ixjiKNUhb  to  ennd  epedfieatioit^    .      ^ 
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Specification  qf  the  Patent  granted  to  Joseph  ^rj£VCEn,^of  Btlpar^ 

Derbyikire,  Nail^manvfacturer,  for  certain  improvements  in  the 

'  construction  ofjiimaces  or  forges  for  the  preparation  of  iron  orsteelp 

and  for  the  process  of  manufacturing  of  nails  and  other  articles  from 

the  said  materials.    Dated  April  7,  1824. 

*  .  • 

TO  all  to  whom  these  presents  shall  come,  &c« 
Now  kntmyej  that  in  compliance  with  the  said  provisOyl, 
the  said  Joseph  Spencer,  do  hereby  declare  that  the 
nature  of  my  said  invention^  and  the  manner  in  which  the 
same  is  to  be  peirformed,  are  particularly  described  and, 
ascertained  by  the  following  description  thereof^  (that  is! 
to  say) : — ^Tbe  furnace  or  forge  which  I  have  used  for  liie 
making  of  nails  (which  is  also  calculated  for  other  small 
articles),  is  an  elevation  of  brick«work  of  a  circular  form, 
fout  feet  in  diameter,  and  three  feet  in  height,  haying.a 
circular  opening  for  the  fire  in  the  centre,  and  communi- 
cating on  the  ground  with  the  outside  by  an  aperture,  for 
the  purpose  of  removing  the  dust  and  dirt  that  may  fall 
through  the  grate.  ^^ 

When  the  brick-work  is  carried  up  20  or  24  inches,  th^ 
cirQular  opening  ii>  the  inside  is  to  b^  covered  with  a  v^ry 
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fine  grating  of  cast  iron^  the  bars  being  only  a  quarter  of 
an  inch  apart,  and  the  grating  of  sufficient  dimensions  to 
form  a  bottom  to  the  fire-place.  The  brick-work  is  then 
to  be  raised  three  courses,  using  either  common  or  fire 
bricks  round  the  internal  opening,  inserting  the  tue  iron 
for  the  bellows,  and  leaving  an  aperture  for  the  bellows 
pipe.  The  whole  is  then  covered  with  a  flat  circular  cast 
iron  plate,  in  one,  two,  or  more  pieces,  having  a  rim  round 
the  external  edge,  to  the  depth  of  six  inches,  to  hold  the 
fuel  for  the  occasional  supply  of  the  fire.  This  plate  has 
an  opening  in  the  centre,  sufficiently  large  to  take  a  frame 
which  is  placed  immediately  upon  the  fire  bricks,  which 
frame  consists  of  a  ring  of  cast  iron,  flat  upon  the  bottom, 
one  and  a  half  inch  thick  on  the  outside  edge,  and  bevelled 
to  the  thickness  of  half  an  inch  upon  the  inner  edge.  The 
External  diameter  of  the  ring  is  20  inches,  and  the  opening 
of  the  inside  14  inches.  To  this  ring  are  fixed,  in  a  tri- 
angular position,  three  pillars,  nine  inches  high,  to  support 
another  ring,  of  the  same  dimensions  and  material  as  the 
ring  above  described,  about  half  an  inch  in  thickness,  with 
^  small  rim  or  selvage  on  the  outer  edge,  to  admit  of  the 
brick  tvork  of  the  chimney  being  placed  within  it.  The 
brick-Work  of  the  flue  of  the  chimney  is  then  carried  from 
this  upper  plate  or  ring  to  the  height  required.  There  are 
also  inserted  in  the  brick-work  three  troughs  of  cast  iron, 
for  the  purpose  of  holding  water. 

The  bellows  are  suspended  upon  a  frame,  in  the  situation 
that  may  be  most  convenient,  and  are  worked  by  a  double 
lever  united  with  a  bow,  and  passing  round  the  chimney 
so  as  to  be  within  reach  of  every  one  of  the  workmen  who 
may  be  employed  round  the  furnace  ;  and  in  the  Snaking 
of  nails  six  workmen  may  be  very  advantageously  employed 
&t  Che  same  time,  who  wilt  keep  up  a  continual  blast  from 
the  bellow's,  so  that  the  fire  will  be  at  all  times  in  a  bright 
and  tivid  state. 

Now  though  I  have  adopted  a  circular  form  and  brick- 
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work  in  the  forge  or  furnace  described^  I  do  not  confine 
.myself  to  the  cirealar  form^  or  limit  myself  to  the  dimeh* 
aions  here  given,  as  any  other  form  or  size  may  be  used, 
better  suited  to  the  size  and  shape  of  the  article  to  be 
manufactured.  Also  stone  may  be  us^d  in  the  elevation, 
or  it  may  be  made  altogether  of  iron,  or  partly  of  iron, 
stone,  or  brick-work. 

In  the  preparation  of  iron,  or  steely  for  the  purposes 
of  manufacturing  nails  or  other  articles,  I  use  a  cer- 
tain portion  of  coal,  purified  as  far  as  possible  by  calci* 
nation  from  sulphur  or  other  noxious  matter,  and  a  certain 
portion  of  wood  charcoal.  The  proportions  I  have  adopted 
are,  one-fourth  ps^  by  measure  of  wood  charcoal,  and 
three^fourths  of  prepared  or  purified  coal ;  but  these  pro* 
{portions  may  be  varied  according  to  the  nature  of  the  coal, 
and  the. metal  to  be  wrought. 
.    In  witness  whereof,  &c. 

i 

OBSERVATIONS  BY  THE  PATENTEE. 

There  are  many  novel  features  in  this  invention  which 
4q-  t&ot,  on  the  perusal  of  the  specification,  strike  the 
leader*  Nothing  is  represented  to  his  mind  but  bricks, 
mortar,  and  iron,  in  the  form  of  a  for^e,  with  which  sub* 
stances  forges  have  been  erected  since  the  days  of  Zubal^ 
>^hile,  to  the  operative  man,  who  had  to  preserve  the  quality 
of  pure  iron  uninjured,  this  invention  presents  a  most  in-* 
valuable  acquisition.  In  no  other  forge  (excepting  a  hollow 
fire)  can  pure  wood  charcoal  be  used ;  no  other  forge  is 
eonstnicied  without  a  back ;  no  other  forge  has  a  grating 
to  keep  the  fire  elean>  and  prevent  the  accumulatibn  of 
clinker ;  no  other  forge  will  admit  of  the  same  number  of 
workmen  being  employed  at  the  same  time ;  no  other  forge 
oan  be  erected  at  so  little  expence. 


>  lilt 


4>i- 


L  S 


}40 


S^ificaiion  of  the  Patent  granted  to  Jacob  PbkkivSj  of  FTett'Streef, 
London,  Engineer  j  for  improvemenit  in  the  mode  of  heatings  boiIi$ig, 
or  evaporating  by  steam,  of  fluids,  in  pans,  boilers,  or  otker  vessels. 
Pat6dMay  17,  1833. 

WITH  AN  ENGRAVING. 


TO  all  to  whom  these  presents  shall  come,  8cc.  8cc. 
Now  know  ye,  that  in  compliance  with  the  said  proviso, 
I,  the  said  Jacob  Perkins,  do  hereby  declare  the  nature  of 
my  said  invention  by  the  following  statement  thereof,  that 
is  to  say : — Whereas  I,  the  said  Jacob  Perkins  have  here- 
tofore obtained  His  present  Majesty's  letters  patent  under 
the  Great  Seal  of  Great  Britain,  bearing  date  at  West- 
minster, the  10th  day  of  December,  in  the  third  year  of  His 
reign,  for  certain  improvements  in  steam-engines.  (Pub^ 
lished  in  our  43d  vol.)  And  whereiEis  a  specification  of  the 
said  patent  was  enrolled  on  the  10th  day  of  June,  1823,  in 
the  proper  office  for  that  purpose;  and whereiets  the  said 
specification  did  contain  a  description  of  a  generator, 
such  as  is  hereinafter  alluded  to.  Now  the  nature  of  my 
said  invention  doth  consist  in  pipes,  hollow  cylinders, 
or  other  the  like  apparatus,  projected  from  such  g^ne- 
Ititor  as  aforesaid,  into  fluids,  which  apparatus  is  to 
be  filled  with  steam  from  such  generator  as  aforesaid; 
for  the  purposes  of  heating,  boiling,  or  evaporating  the 
said  fluids  in  pans,  boilers,  or  other  the  like  vessels ;  and 
which  apparatus  is  to  be  so  arranged  with  valves  aiid  a 
forcing  pump,  as  to  return  the  water  produced  by  the 
condensation  of  the  said  steam  into  such  generator  as 
aforesaid  ;  and  which  apparatus  is  to  be  so  arranged  also; 
that  the  said  steam  and  water  is  always  under  mechanical 
pressure.  And  in  further  pursuance  of  the  said  proviso; 
I.  do  hereby  describe  a  manner  in  which  my  said  invention 
may  be  performed,  by  the  following  description  thereof^ 
reference  being  had  to  the  drawings  and  figures  annexed, 
that  is  to  say  : — 
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DESCRIPTION  OF  THE  DRAWING.  (See  PI.  VI.) 

Fig.  1  is  a  sectional  elevatioa  of  an  apparatus  oh  the 
principles  of  my  said  invention :  a  is  the  generator  de- 
scribed in  the  specification  of  my  said  patent  for  certain 
improvements  in  steam  engines :  b  is  a  forcing  pump : 
c  c  c  is  a  pipe  or  hollow  cylinder,  opening  to  and  projected 
from  the  upper  part  of  the  generator  at  d,  and  opening  to 
and  projected  from  the  lower  part  of  it  opposite  the  part 
marked  e,  which  will  be  more  clearly  shown  when  de- 
scribing the  next  figure  :  f  is  a  pipe  leading  from  the  pipe, 
c,  to  the  forcing  pump  :  g  is  a  valve,  and  ii  is  a  boiler, 
pan,  or  other  vessel,  supposed  to  contain  fluid.    In  this 
application  of  the  generator,  j  acts  only  as  a  safety  valve. 
Fig.  2  is  a  plan  of  the  apparatus  described  in  fig.  1,  and 
shows  more  clearly  the  particular  process  that  is  efiected 
by  it*    The  parts  in  this  figure  which  are  similar  to  those  in 
fig.  1  are  marked  with  the  same  letters  :  k  is  a  valve  not 
shown  in  fig.  1,  and  l  is  the  particular  part  of  the  gene- 
rator at  which  the  end  of  the  pipe,  c,  hereinbefore  described 
as  being   opposite  the  part  marked  e,  opens   into   the 
generator.     It  will  be  seen  by  thi^  arrangement,  that  steam 
being  received  into  the  pipe,  c,  from  the  generator,  at  d,  it 
passes  into  that  part  of  the  pipe  which  is  projected  into  the 
vessel,  H,  containing  the  fluid  to  be  heated,  there  the  steam' 
becomes  condensed,  and  collects  in  the  form  of  water  at 
the  neck  of  the  valve,  o.    When  the  handle  of  the  forcing 
pump  is  raised,  the  valve,  g,  opens,  and  the  water  fills 
the  remainder  of  the  pipe,  c,  and  the  pipe  marked  f,  the 
valve,  K,  remaining  shut.    When  the  handle  of  the  forcing 
pump  is  pressed  down,  the  valve,  o,  shuts,  and  the  Water 
being  thus  prevented  from  returning  into  that  part  of  the. 
pipe,  c,  which  is  in  the  fluid,  forces  open  the  valve,  k, 
and  finds  its  way  into  the  generator  again  at  l.    Now 
whereas  the  exact  dimensions  and  proportions  of  my  said 
invention  are  not  material,  but  those  represented  in  the 
drawing  annexed  are  what  I  consider  the  best,  as  far  as. 
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regards  the  pairte  inimediately  connected  with  the  gene- 
rator, for  those  parts  which  are  introduced  into  the 
fluids  which  are  to  be  heated  by  them,  must  be  varied 
both  in  size  and  shape,  according  to  the  various  situations 
in  which  they  are  to  be  applied.  And  whereas  I  have 
herein  described  a  generator  for  the  purpose  of  elucidating, 
but  which  forms  no  part  of  my  present  invention ;  but  such 
an  apparatus  as  hereinbefore  described,  for  heating, 
boiling,  or  evaporating  by  steam,  fluids  in  pans,  boilers, 
or  other  vessels,  which  said  apparatus  doth  consist,  as  ftir 
as  I  claim  any  novelty  therein,  of  pipes,  valves,  and  a 
forcing  pump,  arranged  as  aforesaid,  being,  to  the  best  of 
my  knowledge  and  belief,  entirely  new,  and  never  before 
practised  in  these  kingdoms,  I  do  hereby  declare  this  to 
be  my  specification  of  the  same,  and  that  I  do  verily  be- 
lieve this  said  specification  in  all  respects,  fully,  and  with** 
out  reserve  or  disgui&e,  doth  comply  with  the  proviso  in 
the  said  hereinbefore  in  part  recited  letters  patent  of  the 
seventeenth  day  of  May,  contained.  And  lastly,  I  do 
hereby  claim  to  maintain  an  exclusive  right  and  privilege 
to  my  said  invention. 
In  witness  whereof,  &c. 


Spectficaium  of  the  Patent  granted  to  Humphry  Jeffreys,  of  the 
city  of  Bristol f  Merchant,  for  an  improved  flue  or  chimney  for  fur* 
naces  and  other  purposes*    Dated  October  7,  ISSi. 

WITH  AN  iSNGRAVINO. 

TO  all  to  whom  these  presents  shall  come,  &c.  &c. 
Now  know  ye,  that  in  compliance  with  the  said  proviso,  I, 
the  said  Humphry  Jeffreys,  do  hereby  declare  the  nature 
of  my  said  invention  to  consist  in  a  flue  or  chimney,  so 
constructed  as  to  cause  an  artificial  draught  in  the  same, 
and  to  condense  tl^e  «noke  and  other  matters  evolved  in 
Buoh  manner  as  to  prevent  their  escape  into  the  atmosphere. 
And  in  further  compliance  with  the  said  provisO|  I,  th^ 
said  Humphry  Jeffreys,  do  hereby  describe  the  manner 
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in  which  I  perform  my  said  invention,  by  the  following 
description  thereof,  reference  being  had  to  the  drawing 
annexed,  and  the  figures  or  letters  marked  thereon,  that 
Is  to  say : — 

BBSCBIFTION  OF  THE  DRAWING.  (S^e  PL  VL) 

T^ie  fignre  3  in  the  drawing  represents  a  section  of  one  of 
my  said  improved  flues  :  b  represents  the  commencement 
of  an  ordinary  flue,  proceeding  from  any  common  furnace, 
the  top  of  which  is  closed  at  c,  sufficiently  air  tight  td 
prevent  the  escape  of  any  smoke.  This  part  of  the  flue  t 
shall  call,  by  way  of  distinction,  the  smoke  passage :  B  is 
a  second  passage  or  shaft,  which  I  call  the  condensing 
shaft,  and  may  be  built  either  beside  the  smoke  passage^ 
the  central  partitipn  wall  bein^  common  to  both,  or  at  any 
convenient  distance  fiom  it,  provided  always  that  the 
aperture  of  this  shaft  be  perpendicular  in  its  whole  lengths 
At  the  top  of  the  condensing  shaft,  s,  is  a  cistern,  F^ 
which  must  receive  a  constant  supply  of  water  from  some 
convenient  source.  The  bottom  of  this  cistern  must  be 
perforated  with  small  holes,  so  as  to  czieate  an  artificial 
showeir  when  supplied  with  water ;  and  the  said  supply  of 
water  must  of  course  be  regulated  so  as  to  meet  the  waste 
occasioned  by  the  said  holes.  At  the  bottom  of  the^h^ft^ 
E,  is  an  opening  or  passage,  g,  by  or  through  which  the 
fallen  water,  condensed  smoke,  and  all  other  matters  which 

•  •  •  ^ 

have  descended,  pass  into  a  tank  or  drain,  as  the  case 
may  be,  for  the  purpose-  of  conveying  the  same  to  any* 
considerable  distance;  In  this  figure  or  drawing  the  con-^ 
densing  shaft  is  represented  aA  separated  from  the  smoktf 
passage,  and  d  represents  .a  communication  passage,  lead* 
ing  from  the  top  of  the  sraoke  passage  to  the  top  of  thtf 
condensing  shaft,  into  which  it  should  enter  just  under 
the  cistern,  f.  This  communication  passage  should  in  all 
eases  be  of  as  large  dimensions  as  the  smoke  passage.  It' 
should  here  be  observed,  that  when  the  smoke  passage 
and  the  condensing  shaft  have  one  common  wall  to  divide- 
tliem,  im  aperture  in  the  said  wall,  corresponding  to  iktX 
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at  H,  in  the  drawing  annexed,  will  auffice,  without  any 
jcommunication  passage.  Now  by  the  foregoing  arrange 
xnent  of  flue  or  chimney  it  will  be  seen,  that  if  smoke  rise 
from  the  furnace  into  the  smoke  passage,  and  theuce  pro- 
ceed into  the  condensing  shaft,  and  if  water  be  admitted 
into  the  cistern,  and  suffered  to  pass  through  the  said  holes 
in  the  bottom  of  the  said  cistern,  down  the  condensing 
shaft,  a  draught  will  be  occasioned  that  will  draw,  the 
smoke  and  other  matter  evolved  from  the  furnace*  from 
the  smoke  passage  into  the  condensing  shaft,  where  it  will 
be  condensed  afid.carried  down  with  the  falling  water  into 
the  tank  or  drain  below,  as  hereinbefore  describfed ;  and 
such  an  arrangement  of  flue  or  chimney,  for  the  purposes 
aforesaid,  and  effecting  the  draught  and  condensation 
aforesaid,  in  manner  aforesaid,  being,  to  the  best  of  my 
knowledge  and  belief,  entirely  new,  and  never  before  used 
in  these  kingdoms.  I  do  hereby  declare  this  to  be  my 
specification  of  the  same,  and  that  I  do  verily  believe  this 
my  said,  specification  doth  comply  in  all  respects,  fully, 
and  without  reserve  or  disguise,  with  the  proviso  in  the 
said  hereinbefore  in  part  recited  letters  patent  contained  ; 
wherefore  I  do  hereby  claim  to  maintain  exclusive  right 
and  privilege  to  my  said  invention. 
In  witness  whereof,  8ic. 

OBSERVATIONS  BY  THE  PATENTEE. 

When  the  mode  of  condensation  described  in  the  fore* 
going  specification  first  occurred  to  me,  I  had  been 
looking  into  Bishop  Watson's  Chemical  Essays,  and  was 
peeking  a  remedy  for  the  various  evils  which  result  from 
the  process  of  smelting  ores,  especially  those  of  lead  and 
copper. 

It  is  well  known  what  very  pernicious  effects  are  pro- 
duced by  the  arsenical,  sulphurous,  and  metallic  vapours, 
which  issue  with  the  smoke  from  the  furnaces  constructed, 
for  the  purpose  in  question,  spreading  their. baneful  influ- 
ence to  a  very  great  distance.  At  Swansea,  for  instance,, 
the  face  of  the  country,  in  a  circuit  of  more  than  three. 
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tniles  from  the  works,  bears  ample  testimony  of  die  dele*- 
terious  effects,  which  cause  disease,  and  often  loss  of  life 
to  the  inhabitants  and  to  cattle ;  vegetation  being,  at  the 
same  time,  almost  uttierly  destroyed. 

The  means  by  which  I  could  thus  effect  condensation 
haying  presented  themselves  to  my  view,  it  became  neces* 
sary  that  I  should  be  circumspect  when  taking  into  con* 
sideration  whether  there  w%re  any  and  what  obstacles  to 
its  being  carried  into  active  operation ;  but  I  have  disb 
covered  none  that  are  insurmountable.  I  admit,  thiatin 
many  cases  the  procuring  the  necessary  supply  of  water 
may  be  attended  with  difficulty,  as  well  as  considerable 
and  permanent  expence ;  but  these,  of  course,  will  vary 
according  to  local  circumstances,  and,  in  the  most  un* 
favourable,  can  bear  no  proportion  to  the  advantages  to 
be  obtained*  Will  the  preservation  of  life,  whether  of 
human  beings  or  cattle,  be  of  no  estimation  ?  Would  no 
value  attach  to  the  bringing  a  wide  district  of  sterile 
country  into  a  state  fit  for  cultivation  ?  Are  no  profitable 
results  to  be  derived  from  the  condensation  of  all  the  sub* 
limed  metals,  sulphur,  and  other  valuable  matters,  which, 
by  the  old  system,  do  so  much  incalculable  mischief?  I 
trust  those  whose  interests  are  so  deeply  concerned,  will 
not  fail  to  give  these  questions  their  serious  attention. 

In  the  Chemical  Essays  I  have  alluded  to,  the  Bishop 
says,  it  has  been  computed  that  10,000  tons  of  lead  ore 
are  annually  smelted  in  Derbyshire ;  and  if  means  coXild 
be  invefated  of  saving  the  sulphur  from  this  quantity  of  ore, 
which  he  considers  to  be  equal  to  one-  tenth  of  its  weight 
(but  he  admits  at  the  same  time  that  it  unquestionably 
yields  more),  Derbyshire  alone  would  furnish  1000  tons 
of  sulphur,  which  he  values  at  15,000/.  Further  on,  he 
adds,  ^*  It  is  not  easy  to  determine  with  precision  the 
quantity  of  lead  which  is  sublimed ;  a  general  guess,  how- 
ever, may  throw  some  light  on  the  subject.  It  is  usual  at 
a  smelting-house  to  work  off  60  cwt,  of  ore  every  24  hours, 
which  yields  about  40cwt.  of  lead ;  in  addition  to  which, 
he  calculates  that  3  cwt.  more  is  sublimed,  which,  if  it 
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« 

4mtU  be  tolkeitd,  would  make  an  aimoal  saying  at  eaoli 
ameliing-hoase  of  aboYe  $0  tons/' 

la  his  eighth  essay*  Vol.  III.  he  submits  to  the  coa» 
sideration  of  the  lead  smelters,  whether  they  would  oot 
deiiTe  great  advantage  from  substituting  an  horii^atal 
diimney,  of  2  or  300  yards  in  length,  in  place  of  the  per^ 
pendicular  one  commonly  in  use.  If  he  had  been  aware 
4kat  horizontal  chimnies  might* be  extended  to  any  distance 
without  weakening  the  draught  of  the  furnace,  he  certainly 
would  not  have  failed  to  have  recommended  an  improve^ 
ment  fraught  with  so  many  lucrative  advantages.  By  the 
plan  I  offer,  instead  of  lessening  the  draught,  the  means 
ef  increasing  li^and  of  regulating  it  to  any  extent,  and 
with  the  greatest  precision,  are  obvious,  and  easily  attained* 
if  the  chimney  were  a  mile  or  more  in  length,  horizontal^ 
or  tortuous,  it  matters  not  in  what  line  of  directionlt  me^ 
ran,  still  the  force  of  draught  would  be  great  as  could  be 
wished,  provided  that  ultimately  it  be  made  to  communis 
oate  with  a  condensing  shaft,  constructed  in  the  manner 
I  have  described  in  my  specification. 

By  this  process,  not  only  much  valuable  matter,  but, 
literally,  tiie  whole,  which  by  the  old  method  is  not  only 
lost,  but  productive  of  such  lamentable  consequences^ 
may,  to  a  certainty,  be  preserved ;  for  all  the  smoke,  subt 
limed  metal,  and  noxious  vapours  combined  therewith, 
will  either  be  deposited,  as  they  part  with  their  heat,  in 
the  great  length  of  passage ;  or,  if  any  portion  of  it  when 
arrived  at  the  extreme  end  should  be  still  volatile^  that  also 
would  ^ye  condensed  and  carried  down  by  the  shower  of 
water. 

Having  asserted  that  the  force  of  draught  may  \>e  in- 
creased to  any  extent,  it  may  be  proper  that  I  enter  into 
some  detail  of  the '  several  causes  which,  both  separately 
and  collectively,  tend  *  to  augment  it ;  and  I  hope  that  in 
80  doing  I  shall  stand  excused,  since  I  do  not  expatiate 
on  the  subject  with  any  expectation  that  I  shall  add  to  the 
stock  of  knowledge  which  others  possess,  but  it  is  im-^ 
portant  to  my  object,  that  in  taking  a  cursory  view^  as 
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nmy  probably  happen^  those  points  «hovld  not  b«  ortiw 
looked  which,  on  closer  attention,  would  not  fail  to  be 
duly  appreciated. 

It  is  well  known  that  air  and  water  powerfiilly  attiact 
each  other,  and  in  the  specification  it  is  stated  that  the 
shower  of  water  which  &lls  down  the  condensing  shaft 
<'  must  be  constant*'  Being  so,  it  must  nnintermptedi^ 
carry  down  with  it  all  the 'air  it  comes  in  contact  wiUv 
and  a  vacuum  would  be  left  behind,  were  it  not  that  other 
air  rushes  in  to  fill  up  the  vacant  space.  But  in  what  di^ 
rection  can  it  find  admission,  unless  it  be  through  the 
furnace  ? 

There  is  another  cause  of  draught,  connected  with  the 
foregoing,  which  affords  a  material  increase,— that  air, 
which  has  passed  through  the  furnace,  and  all  the  various 
matters  which  the  fire  has  rendered'  volatile,  have  their 
volume  expanded  in  proportion  to  the  quantity  of  heat  they 
contain.  The  bulk  of  this  is  again  reduced  when  it  is  met 
by  the  shower  of  water^  and  again  a  vacancy  would  be^ 
created,  were  it  not  that  it  is  instantly  filled  by  the  admis- 
sion of  atmospheric  air,  which,  in  like  manner,  must  pase* 
through  the  furnace. 

There  is  a  third  cause  of  draught,  which  is,  in  my  esti*^^ 
mation,  of  most  essential  importance,  particularly  whera 
a  great  force  is  required.  All  heavy  bodies  (and  water  is 
one)  fall  with  a  velocity  y^hich  does  not  continue  at  on*" 
uniform  speed,  but  which  increases  as  the  squares  of  tiie 
times  taken  up  in  their  descent.  For  instance,  a  heavy 
body  falls  through  a  space  of  16^  feet  in  the  first  second 
of  time  ;  but  in  two  successive  seconds  it  falls  through  ar 
space  of  66  feet,  for  the  square  of  2  is  4,  and  ISj-  multi•^ 
plied  by  4,  is  equal  to  66.  Here  then  it  is  clearly  shown 
that  the  means  are  in  our  power  (and  they  are  simple  too) 
of  raising  the  force  of  draught  to  an  estent  that  appears 
to  have  no  limits ;  for  whether,  on  the  one  hand,  the  con- 
densing  shaft  be  increased  in  size,  by  enlarging  its  area, 
or  otherwise  by  adding  to  its  height,  the  desired  object 
will  be  obtained ;  but  where  an  intense  rapidity  of  eurvant 
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may'  be  tectuired,  the  combination  of  increased  area  and 
height,  with  the  shower  of  water  duly  proportioned  to  the 
purposes  required,  cannot  fail  to  produce  a  draught  that 
I  am  confident  was  never  yet  ezperienced  from  the  opera- 
tion of  any  air  or  blast  furnace.  It  remains,  however,  to 
be  proved  how  far  this  plan  can  be  usefully  applied  to 
■melting  of  iron ;  but  I  trust  it  will  not  be  long  before  a 
trial  of  it  be  made,  since  several  scientific  men,  convert 
aant  with  that  line  of  business,  have  given  opinions  which 
are  very  encouraging. 

There  may  be  some  difficulty  in  introducing  this  mode 
of  condensation  into  such  steam  vessels  as  are  already 
fitted  up;,  at  any  rate,  the  necessary  alterations   would 
be  found  expensive ;  but  the  obstacles  cannot  be  insu* 
perable,  and,  if  once  overcome,  the  advantages  to  be  de- 
rived are  very  great,  and  sufficiently  obvious.    In  the  first 
pla^e,  that  odious  nuisance,  the  iron  chimney,  which  iq 
most  vessels  is  40  feet  high  and  upwards,  may  be  entirely 
done  away  with ;  ai^d  that  which  would  be  required  to 
give  sufficient  draught  to  tlie  fires,  and  complete  conden- 
8a:tion  to  the  smoke,  may  be  enclosed  in  an  ornamental 
casing,  not  exceeding  the  height  of  10  feet,  and  probably 
not  .80  much ;  and  if  the  condensed  spot  and  water  be 
discharged  .within  th.e  casing  of  the  paddle  wheels,  nothing 
offensive  would  be  visible.     Numerous  will  be  the  advan- 
tages when  this  improvement  is  brought  to  bear.    All  the 
insufferable  annoyance  from  smoke  will  cease,  and  the 
rolling  of  the  vessel,  occasioned  by  the  great  weight  and 
height  of  chimney,  will  no  longer  be  felt ;  nor  would  the 
vessel's  way  through  the  water  be  retarded  when  working 
against  a  head  wind,  if  the  extent  of  surface  of  this  great 
chimney  be  no  longer  opposed  to  it.    The  vessel  itself 
would,  in  all  respects,  have  a  very  different  appearance* 
Cleanliness  and  comfort,  both  within  and  without,  would 
be  substituted  for  misery  and  filth,  and  gay  streamers  and 
white  sails  would  afford  a  gratifying  contrast  to  the  black 
canvass  and  dingy  colours  which  now  disgust  the  sight. 

Admitting  the  different  statements  I  have  given  respect* 
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ing  the  means  by  which  a  great  force  of  draught  may, 
when  required,  be  obtained,  and  complete  condensation  of 
smoke,  8ic.  be  effected,  to  be  correct ;  and  having  shown 
(I  hope  satisfactorily)  that  in  situations  where  circum- 
stances ai^e  favourable,  smoke  may  be  carried  off  by  drains 
or  passages  under  ground  to  an  indefinite  distance;  or, 
otherwise,  immediately  and  totally  condensed,  without 
causing  the  slightest  inconvenience  dr  injuirious  effect,  may 
I  not,  without  presumption,  indulge  the  flattering  expecta- 
tion that  the  time  will  arrive,  and  at  no  very  distant  period, 
when  the  lofty  chimnies  which  are  now  so  generally  used 
as  a  necessary  appendage  to  furnaces  of  almost  every  de- 
scription, will  be  removed.  Manifest  advantage  has  cen- 
tainly  been  derived  from  the  use  of  them,  yet  still  they 
only  lessen,  they  cannot  effectually  remedy  the  existing, 
evils.  I  have  heard  of  one  chimney  at  Kidderminster 
which,  if  I  mistake  not,  is  upwards  of  100  feet  high  ;  but 
great  as  this  elevation  may  be,  some  unbumt  matter,  much 
ash,  and  all  the  noxious  vapours  issuing  from  the  coal, 
must,  notwithstanding,  pass  into  the  atmosphere,  and 
must  descend  to  the  earth.  That  the  evils  produced  are 
stiH  very  sensibly  felt,  and  more  especially  at  all  our  great 
factories  of  woollen,  cotton,  and  other  fabrics,  is  amply 
testified  by  the  new  chimnies  thus  towering,  progressively, 
more  and  more  above  those  of  long  standing. 

I  tiiink  it  will  be  recollected  by  raiany  that  Mr.  M.  A. 
Taylor  expressed,  m  the  House  of  Commons,  a  confident 
assurance,  that  at  nb  great  distance  of  time  London  would 
be  as  free  firoin  smoke  and  soot  as  Paris.  Without  claim- 
ing to  myself  any  farther  merit,  may  I  not  be  allowed  to 
ask,  whether  my  plan  does  not  hold  out  some  useful  hints 
towards  forwarding  his  views  ? 
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Spec^icaiion  of  the  Patent  granted  to  Thomas  Masteeman,  of  (he 
Dolphin  Brewery,  38^  Broad-iireei,  Baiclifftj  Middlesex,  Common' 
brewer,  for  an  apparaiutfor  bottling  vnne,  beer,  and  other  liquidi, 
iffitk  increated economy  and  dispatch.    Dated  February  19>  1885. 

WITH  AN  SNGRAVINO. 

TO  all  to  whom  these  presents  shall  come^  8cc.  &o. 
-JVbti;  know  yt,  that  in  compliance  with  the  said  proviso, 
J  do  hereby  declare  that  my  said  invention,  and  the 
manner  of  making  and  using  the  same,  is  described  and 
ascertained  by  the  drawing  in  the  margin  hereof,  and  by 
^e  following  explanations  thereof,  and  by  the  descriptions 
and  obsenrations  hereinafter  contained,  (that  is  to  say)  :-^ 
.  I  assume  that  the  liquid  I  am  about  to  bottle  is  con- 
tained in  a  cask,  well  closed,  placed  on  its  side,  and  iti  a 
situation  proper  for  bottling  the  liquid  in  the  usual  manner. 
(1%  will  be  seen  that  the  liquid  may  be  contained  in  any 
other  close  vessel,  rendered  air-tight.) 

In  the  following  description,  the  letters  refer  to  the  figure 
in  the  margin,  a  (fig.  4,  PI.  V I.)  is  the  cask.  I  drive  into  the 
proper  hole  a  cock,  6,  having  a  nozzle  of  about  four  or  five 
inches  in  length,  and  having  a  bore  or  passage  of  equal  or 
greater  area  than  the  sum  of  the  areas  of  the  whole  of  the 
syphons  (after-mentioned) added  together:  c  is  a  trough ;  its 
dimensions  are  about  14  inches  in  length,  six  inches  in 
breadth,  and  four  inches  in  depth.    It  is  attached  to  the 
frame,  ddy  in  such  a  manner,  that  its  distance  from  the 
foot  thereof  may  be  increased  or  diminished  at  pleasure  : 
%tee  are  four  metal  syphons,  having  each  leg  of  nearly 
equal  length.    One  leg  of  each  is  fixed  ito  the  inside  of  the 
front  of  the  trough  (or  that  side  of  it  farthest  from  the 
cask),  the  ends  being  within  one  inch  of  the  bottom  of 
the  trough.    The  other  leg  is  outside  of  the  trough,  and 
about  three  inches  apart  from  its  said  front.    The  crowns 
of  the  syphons  are  about  three  inches  above  the  upper 
edge  of  the  trough :  y  is  a  trough  to  catch  the  liquid  that 
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may  be  spilt  while  changing  the  bottles.    It  ia  alu^  at- 
tached to  the  said  frame,  so  as  to  move  up  or  dotm :  g  it 
a  rail  attached  to  trough/^  so  that  it  moved  with  the  same 
trough.    Its  use  is  for  the  bottles  to  stand  on  while  they 
are  filling*  "  As  I  shall  not  have  occasion  t&  mention  trough 
y  again,  trough  c  must  be  understood  when  t  afterwards 
mention  "  the  trough : "  hh  represents  what  I  designate 
-^^  the  air  tube ;  '^  the  inner  diameter  of  the  perpendicular 
part  thereof  may  be  more^  but  ought  not  to  be  kss  thaii 
one  inch ;  the  inner  diameter  of  the  horisontal  part  need 
not  be  greater  than  about  one  quarter  of  en  inch.    Th^ 
cross-piece,  i,  is  of  solid  brass^  bored  only  so  high  as  just 
to  pass  the  end  of  the  tube  soldered  into  it.    The  horizonteJ 
part  of  the  tube  is  made  of  pure  tin^  on  account  of  its 
flexibility ;  the  perpendicular  part  thereof  may  be  made  of 
blocA:  tin,  or  any  other  metal.    The  top  of  this  part  at^*  ii 
Cilosed.    Hie  two  parts  are  connected  together  at  k,  by  a 
union  JtHnt,  in  order  that  4liey  may  be  detached  when  not 
in  use :  /  is  an  itorn  bow  or  brace,  placed  across  the  trough 
for  the  purpose  of  retaining  the  aii^tube  firmly  in  its  proper 
Mtuation.    I  place  the  trough  under  the  cock,  and  fix  if 
ao  high  in  its  frame  that  the  bottom  of  the  trough  may 
come  within  an  inch  of  the  orifice  of  the  cock.    1  then  fix 
ihe  air-tube  into  the  brace,  ^  so  that  the  orifioe  of  the 
lube  may  be  at  least  one  inch  above  the  orifice  of  the.cock ; 
but  it  ought  also  to  be  at  least  one  inch  lower  than  the 
level  of  the  upper  edge  of  the  trough.    The  perpendicular 
part  of  the  air-tube  ought  always  to  be  of  such  a  length 
that  its  top  may  teach  (when  the  tube  is  fixed  as  above, 
ready  for  acting)  higher  than  the  surface  of  Ae  liquid  in 
the  cask.    The  horizontal  part  of  the  air-tube  is  then  bent> 
so  that  the  cross-piece, «,  at  its  end  may  be,  and  it  then  is, 
driven  (air-tight)  into  a  hole,  made  either  through  the  bung 
ef  the  cask,  or  through  a  hole  made  for  the  purpose  in  the 
cask|  above  the  surface  of  the  liqaid  therein. 
it  is  prop^  to  observe,  that  there  must  be  no  pasHage 
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ft>r  sir  into  tbe  cask,  except  tlirough  the  air*tube,  by  tnean^ 
of  the  orifice  at  its  lower  end. 

The  apparatus  being  thus  adjusted,  I  open  the  cock. 
The  liquid  then  flows  into  the  trough,  until  it  rises  so 
high  as  to  close  the  orifice  of  the  air-tube.  •  The  ponse- 
quence  of  this  is,  that  the  further  admission  of  air  into  the 
cask  is  prevented,  and  the  flow  of  the  liquid  through  the 
cock  ceases.    I  then  put  the  syphons  in  action,  by  draw- 
ing the  air  out  of  them  successively  by  the  mouth,  applied 
to  a  bent  tube,  one  end  of  which  is  placed  against  the  end 
of  the  syphon,  so  as  to  form  an  air-tight  tube  with  it.    As 
I  thus  put  each  syphon  in  action,  I  place  the  bottles  so 
that  the  end  of  each  syphon  enters  the  necks,  and  the  point 
to  which  I  desire  to  fill  them  is  brought  on  a  level  with  the 
orifice  of  the  air-tube,  the  rail,  g,  being  adjusted  so  as  to 
retain  the  bottles  at  this  elevation.    As  the  bottles  fill,  the 
surface  of  the  liquid  in  the  trough  sinks,  until  it  descends 
below  the  orifice  of  the  air-tube.    The  instant  this  occurs, 
the  air  rushes  into  the  cask^  and  the  liquid  immediately 
recommences  and  continues  flowing  therefrom,  until  it 
gains  so  much  upon  the  discharge  through  the  syphons, 
as  again  to  rise  in  the  trough  so  high,  as  to  close  the  ori- 
fice of  the  air-tube,  and  then  the  liquid  ceases  to  flow  from 
the  cask  as  before.    Thus,  by  this  alternate  action,  it  is 
evident  that  the  surface  of  the  liquid  in  the  trough  is 
always  preserved  nearly  on  a  level  with  the.  orifice  of  the 
air-tube.    As  each  bottle  fills,  it  is  withdrawn  quickly 
from  its  syphon,  and  replaced  by  an  empty  one.    But  if 
the  bottles  are  suffered  to  remain,  they  will  never  fill 
higher  than  about  the  level  of  the  orifice  of  the  air-tube, 
>vhich  it  has  been  shown  is  the  level  to  which  the  liquid  in 
^he  trough  is  confined. 

Where  the  liquid  to  be  bottled  is  malt  liquor,  or  any 
other  of  a  viscid  nature,  its  frothing  in  the  air-tube  would 
prevent  the  free  admission  of  the  air  into  the  cask.  I  ob^ 
yiate  this  by  placing  in  the  tirough>  under  the  prifice  of 
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the  air-tabe,  a  floating  veesel^  coBtaining  more  water  than 
sufficient  to  fill  the  air-tube  up  to  the  level  of  the  liquid 
in  the  cask.  This  vessel  prising  and  falling  with  the  liquid 
in  the  trough)  causes  the  water  in  it  to  exclude  the  air 
from,  and  admit  it  to  the  cask,  in  the  same  manner  as  if 
the  liquid'  in  the  trotkgh  were  in  direct  communication 
wfth  the  orifice  of  the  air- tube. 

The  above  is  a  description  of  the  apparatus  constituting 
my  invention,  according  to  the  construction  which  I  con- 
ceive to  be  the  best ;  but  the  apparatus  admits  of  numerous 
modifications  which  still  retain  the  principles  of,  and  are, 
in  effect,  my  said  invention.  Those  modifications  are  too 
numerous  to  admit  of  a  particular  description  of  each ;  I 
shall  therefore  confine  myself  to  the  following  one  alone. 
It  is  evident,  from  the  said  description,  that  the  chief 
principle  of  my  said  invention  is,  the  limiting  the  surface 
of  the  liquid  in  the  trough,  so  that  it  shall  not  exceed  a 
certain  level  or  point  in  the  trough,  and  the  maintaining 
it  nearly  at  such  level.  In  the  apparatus  before  described, 
this  is  effected  by  means  of  the  said  air  tube ;  but  it  may 
be  efieeted  with  a  sufficient  degree  of  exactness  for  practice, 
by  substituting  for  the  air-tube  the  following  apparatus  :^— 
A  valve,  of  similar  construction  with  the  throttle  valve  of 
a  stecon-engine,  is  fixed  in  the  lower  end  of  the  nozzle  of 
the  cock.  To  one  of  the  ends  of  the  pivot  on  which  this 
valve  works  (and  which  end  projects  to  the  outside  of  the 
cock),  is  attached  a  short  lever,  at  right  angles  with  the 
pivot,  and  to  the  end  of  this  lever  is  attached  a  float. 
These  several  parts  are  so  adjusted  that,  as  the  liquid  rises 
in  the  trough,  the  float  also  rises,  and  causes  the  valve  to 
shut,  when  the  surface  of  the  liquid  has  attained  its  proper 
level,  and  of  course  prevents  any  further  flow  from  the 
cock ;  and  as  the  said  level  sinks  by  the  liquid  running 
from  the  trough  through  the  syphons,  the  float  also  sinks, 
and  causes  the  valve  to  open,  and  of  course  restores  the 
flow  from  the  cock.  The  consequence  is,  that  the  surface 
of  tHe  liquid  in  the  trough  is  always  preserved  at  nearly 
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the  same  level.  It  ia  evident  that  when  the  above  snb^ 
stitution  is  practised,  the  cask  must  have  vent. 

Instead  of  describing  any  other  modification  of  my  said 
invention,  I  declare  that  any  apparatus,  of  whatever  con- 
struction, whereby  the  liquid  to  be  bottled  runs  from  the 
vessel  in  which  it  is  contained  into  another  vessel,  and 
from  thence  through  a  syphon  or  syphons  into  the  bottles, 
and  whereby  the  flow  of  the  liquid  from  the  first  into  the 
second  vessel  is  regulated  by  the  rising  or  falling  of  the 
surface  of  the  liquid  in  the  second  vessel,  is  to  all  intents 
my  said  invention,  and  I  claim  it  as  such  ;  and  I  also  der 
clare  that  the  using  it  for  bottling  liquids,  without  my 
permission,  will  be  an  infringement  of  the  said  letters 
patent. 

In  witness  whereof,  &c. 

OBSERVATIONS  BY  THE  PATENTEE. 

Letters  patent  for  the  apparatus  were  obtained  in  the 
present  year  for  England,  Scotland,  Ireland,  the  Colonies, 
and  all  other  parts  of  the  United  Kingdom ;  and  the  pre- 
ceding description  of  the  invention  is  the  copy  of  the  spe- 
fication  of  the  Irish  Patent,  which  is  selected  for  publica- 
tion as  being  somewhat  more  correct  and  perfect  than,  the 
specification  of  the  Patent  for  England. 

Conviction  thso^ the' common  method  of  bottling  liquors 
if  capable  of,  and  indeed  requires,  great  improvement, 
cannot  fail  to  impress  itself  on  the  mind  of  every  one  ob- 
serving that  tedious,  fatiguing,  and  wasteful  operation ; 
and  conviction  that  the  before-described  invention  has 
attained  its  object  so  perfectly  as  to  render  any  further 
improvement  almost  impossible,  will,  it  is  not  doubted, 
equally  impress  itself  on  the  minds  of  those  who  consider 
the  nfkture  and  effect  of  the  apparatus  attentively. 

The  simplicity  of  its  construction  cannot  be  controverted : 
T^at  it  obtains  the  most  perfect  commaiyl  over  the  liquor, 
will  be  obvious,  from  the  following  enumeration  of  its 
advantages. 
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This  enutneration,  though  too  selfeTid^nt  to  be  Mces- 
sary  to  those  who  shall  have  perused  the  specification  with 
imieh  attentsoD^  yet  wiU  pfobably  be  not  unacceptable  to 
others. 

As  many  botUes  as  will  fully  employ  one  workman  in 
changing  (and  four  are  found  sufficient  for  this  purpose), 
can  be  kept  filling  at  the  same  time.  The  bottles  dm  be 
filled  to  any  point  required,  and  the  moment  they  are  so 
filled,  the  liquor  (without  the  least  intervention  6f  the 
workman)  ceases  running  into  them.  This  advantage 
affords  great  facility  and  relief  to  the  workman.  The  ra- 
pidity with  which  he  can  bottle  equals  that  with  which  he 
can  change  the  bottles ;  yet  he  is  not  precluded  from 
hottling  even  more  slowly  than  by  the  common  method^ 
or  in  any  intermediate  des^ree.  He  has  not  to  undergo  the 
fatigue  of  holding  the  bottles  while  filling,  nor  is  a  con- 
tinual watchfulness  over  thein  requisite  ;  on  the  contrary, 
he  may  at  any  moment  leave  the  apparatus  in  full  opera- 
tion, and  it  will  continue  so  until  the  bottles  are  all  filled 
to  the  point  required,  when  it  will  immediately  (and  of 
itself)  cease  to  act. 

Bhouid  a  bottle  be  required  to  be  partly  emptied,  it  is 
•ffisoted  by  merely  elevating  it  immediately  before  with- 
drawing it  from  its  syphon  ;  or  should  it  be  required  to  be 
filled  fuller  than  the  others,  withdraw  it  more  slowly  from 
its  syphon,  and  it  is  done. 

The  exactness  with  which  the  bottles  can  be  filled  to 
any  required  point,  not  only  prevents  any  overflow  of  th^ 
liqmor,  but  allows  the  woikman  to  cork  them  without  even 
looking  wbena  the  surface  of  the  liquor  in  them  is.  The 
consequent  saving  of  liquor  and  of  time  is  considerable. 

The  very  trifling  diiflEerence  of  level  between  the  surface 
of  liquor  in  the  upper  trough,  and  the  point  of  dischafge 
of  tiie  syphons,  renders  the  stream  into  the  botties  so 
gentle  as  not  to  ea«se  tlie  least  frothing,  (hardly  a  bead). 
This  is  obviously  a  great  advantage,  particularly  in  botlAiiig 
malt  liquoss. 

m3 


166  ,  Plans  for  a  Tunnelunder  the  Thames. 

Si^  dozen  of  quart  bottles  have  been  filled  in  the  space 
of  about  ten  minutes. 

The  above  fact,  coupled  with  the  before-enumerated 
advantages,  indisputably  proves  the  utility  of  the  invention^ 
and  the  great  economy  attendant  on  its  use. 

The  apparatus  is  of  a  portable  size,  and  of  a  very  lasting 
construction.  

In  our  next  Number  we  intend  to  insert  the  specification 
of  Mr.  John  Masterman's  invention  of  a  machine  ^*  for 
corking  bottles,"  which  is  considered  capable  of  being 
combined  in  use  very  advantageously  with  the  above- 
described  bottling  apparatus. 


Account  of  various  Plant  for  the  construction  of  a  Tunnel  under  the  Thames. 

Abstracted  from  the  Papers  and  Documents  of  the  '^  Tham£s 

Archway  Company." 


WITH  PLATES. 


An  Act  of  Parliament  having  been  recently  obtained  for 
the  incorporation  of  a  company  for  making  a  timnel  be- 
neath the  bed  of  the  Thames,  at  Rotherhithe,  Ihrough  which 
persons,  horses,  and  carriages  may  pass  from  the  opposite 
sides  of  the  river;  and  asum  of  nearly  200,000/.  having  been 
subscribed  for  defraying  the  expences  of  this  undertaking, 
according  to  the  plan  for  which  Mr.  Brunei,  so  well  known 
for  his  numerous,  ingenious,  and  highly  useful  inventions, 
obtained  a  patent,  January  20,  1 8 1 8,  to  whom  the  execution 
of  this  work  is  intrusted ;  and  the  public  attention  having 
been  strongly  excited  by  the  actual  commencement  of  this 
important  concern  on  the  2d  of  March  last,  when  the  first 
«tone  of  it  was  laid  by  Mr.  Wm.  Smith,  MP.  for  Norwich; 
we  have  thought  that  an  account  of  some  of  the  most  in^ 
genious  of  the  plans  which  were  prepared  for  the  construc- 
tion of  a  tunnel,  in  1809,  at  the  suggestion  of  a  former 
•company,  who  first  attempted  this  project  at  nearly  the 
same  spot,  would  be  acceptable  to  our  readers^  and  shall 
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aoeordingly  introduce  one  of  these  plans  in  our  present 
Number,  and  give  the  others  as  speedily  as  circumstances 
will  permit,  concluding  the  subject  with  the  specification 
of  Mr.  BruneFs  patent,  or  an  ample  detail  of  his  plan,  as 
may  be  deemed  most  interesting,  with  an  account  of  the 
mode  in  which  the  work  shall  be  executed. 

The  plan  which  we  shall  first  notice,  and  several  others, 
were  transmitted  to  the  "Thames  Archway  Company,'' 
in  consequence  of  an  advertisement  inserted,  by  their 
order,  in  the  newspapers  in  February,  1809,  offering  a 
premium  of  200/.  for  the  plan  for  the  construction  of  a 
tunnel  beneath  the  Thames,  from  Redriffe  to  Limehouse, 
of  which  they  should  most  approve ;  and  a  further  sum  of 
300/.  when  such  plan  should  be  successfully  executed.  An 
account  of  this  transaction,  and  of  the  history  of  the  tunnel 
up  to  that  period,  may  be  seen  in  the  14th  vol.  of  the 
second  series  of  the  Repertory  of  Arts,  p.  397. 

The  plans  sent  to  this  company  in  consequence  of  this 
advertisement,  amounted  to  no  less  than  64,  and  were  by 
them  submitted  to  the  examination  of  Dr.  Hutton  and  Mr. 
Wm.  Jessop,  who  made  their  report  on  them  the  3d  of 
July  in  the  same  year,  and  recommended  that  the  authors 
of  six  of  them,  which  they  selected,  should  be  invited  to 
revise  their  plans,  and  send  farther  explanations  and  de- 
scriptions of  the  same,  with  which  request  they  complied ; 
and  the  new  or  enlarged  plans  were  again  submitted  to  the 
consideration  of  the  same  gentlemen,  who,  in  the  August 
following,  selected  two  out  of  the  six,  one  of  which  they 
recommended  ''  for  its  enlarged  capacity  and  saving  of 
expence,"  and  the  other  for  being  least  liable  to  hazard  in 
the  execution ;  and  deferred  deciding  between  them  till 
the  authors  should  reconsider  and  mature  their  designs. 

The  two  plans  having  been  sent  to  their  authors  for  this 
purpose,  and  being  again  returned  after  due  revision  and 
reconsideration,  were  again  sent  to  Dr.  Hutton  and  Mr. 
Jessop,  who  decided  in  favour  of  the  one,  an  account  of 
an  experiment  on  the  principle  of  which  was  published  in 
the  second  series  of  the. Repertory  of  Arts,  Vol.  xxiv. 
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p.  18,  and  which  li^as  the  joint  pxodaction  of  Mr.  CbailQ^ 
Wyatt  SM)d  Mr*  Hawkins. 

Several  of  the  plans  r^ected  faad>  howeyer,  gr^  mcpnuty 
pjid  Bome  iof  them  wouJid^  we  have  little  doabt,  be  thovgi^ 
l^y  many  ^X  least  as  excellent  as  that  which  the  judges 
preferred ;  though  certainly,  considering  the  great  exp^ 
rieooe  and  knowledge  of  these  gentlemen^  and  the  very 
great  attention  which  they  paid  to  the  subjept^  their  4e* 
cision  must  be  esteemed  of  the  greatest  importance. 

But  on  this  point  our  readers  wjU  of  course  judge  for 
themselves^  when  they  have  examined  the  plans  which  we 
sh;^  present  to  them,  and  of  which  the  following  was  one* 

Pian  Jbr  making  a  Tunnel  beneaih  the  river  Thttme$,    Sfigned  1*4149. 
Addressed  to  the  ''  Thames  Archway  Company*" 

GfiN'nLBMBNy — In  troubling  you  with  the  sketches  wy 
cpmpanying  this,  my  hopes  are  not  very  sanguine  that  I 
shall  be  entitled  to  the  reward  you  have  offered..  Yow 
papers  came  to  my  hands  at  a  very  late  period  this  moirthy 
and  at  a  time  when  my  other  avocations  would  permit  me 
to  devote  but  a  very  few  hours  to  the  subject, 

Fix)m  your  printed  description  I  conclude  it  would  he 
impossible  to  make  m  under-'ground  twanel,  without 
makiog  it  oiHnpletety  under  the  rock.  You  wouM  then  hpa 
tbs  hazard  of  cutting  into  the  spring  you  bored  into  in  the 
bottom  of  your  shaft,  with  all  the  difficulties  of  Oatting 
through  the  quicksand  on  the  northern  side  0f  the  river^ 
besides  the  necessity  of  either  lengthening  your  ascent  m4 
descent  very  considerably,  or  making  them  much  eiteeper. 
I  should  therefore  prefer  cutting  it  through  the  river. 

The  way  I  propose  is,  by  cutting  open  the  bottom  of 
the  rivec,  about  50  feel  at  a  time,  first  inclosing  the  spai^e 
wijbh  piles  as  high,  or  a  little  higher,  than  low  water  mafk; 
on  the  top  of  which  should  be  fastened  a  cassooo,  whose 
top  should  reach  two  feet  above  high  water  mark,  aiibd 
which  might  be  floated  on  and  off  with  the  tide,  as  found 
necessary. 

The  bottom  of  the  cassoon  is  described  in  $g.  3,  (plate 
VII.)    It  IS  there  shown  with  part  of  the  timbers  naked, 
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and  pari  covered  with  a  floor.  The  outside  measure  is  48 
feet  by  23  feet  6  inches ;  in  the  middle  of  which  is  an 
aperture  of  34  feet  by  9  feet  6  inches.  This  opening  is 
intended  as  a  way  into  the  works  below^  for  hauling  up 
the  earthy  and  letting  down  the  necessary  materifils.  This 
bottom  is  to  be  coyered  with  thick  planks,  except  the 
aperture.  Round  the  aperture  is  to  be  raised  a  strong 
irame  work,  well  braced,  sufficiently  high  to  reach  two 
feet  above  high  water  when  the  cassoon  is  fixed  in  its 
place,  with  a  lining  of  planks,  k,  round  the  outside  of  this 
frame*work«  Round  the  outside  of  the  bottom  are  also  to 
be  raised  planks,  l,  with  proper  knees^  &c.  similar  to  the 
pides  of  a  barge,  to  the  height  of  four  feet ;  the  whole  of 
the  planks  to  be  caulked. 

The  cassoon  thus  formed  will  float  in  the  water,  and 
will  also  be  able  to  carry  a  considerable  weight.  It  may 
be. said  to  resemble  a  great  square  box,  with  a  hole  in  Uv^ 
bottom,  ai^d  a  rim  round  the  hole  to  keep  out  the  water. 

TAy  cassoon  being  made,  and  afloat,  my  first  step  would 
be  to  drive  30  piles  in  the  bed  of  the  river,  in  the  direction 
of  the  tunnel,  in  10  groups  (see  fig.  6),  sufficiently  distant 
to  receive  the  cassoon  between  them.  On  the  tops  of 
those  piles  I  would  lay  five  cross  beams,  three  of  which 
are  down  on  the  piles,  and  the  other  two  are  omitted,  to 
9how  more  plainly  the  position  of  the  pile  heads. 

Those  beams  and  the  pile  heads  should  be  firmly  bolted 
together,  after  which  the  cassoon  may  be  floated  on  them, 
placed  in  its  proper  position,  moored  firm,  and  suffered  to 
rest  on  those  beams  with  the  fall  of  the  tide.  It  should 
then  be  fastened  down  to  the  piles,  and  the  water  let  into 
,  it  through  a  scuttle  made  for  that  purpose,  to  prevent  its 
.efforts  to  rise  with  the  following  tide.  The  pile  engine 
may  then  be  placed  on  the  cassoon,  and  piles  driven  all 
round  it  close  to  the  former  ones.  They  should  be  driven, 
if  possible,  down  to  the  rock  ;  or,  if  the  clay  is  too  hard 
to  drive  through,  it  must  be  bored  to  receive  them,  using 
an  iron  cylinder,  or  section  of  one,  in  boring  tlirough  the 
gravel,  to  prevent  its  running  into  the  hole. 


160  Plans  for  a  Tunnel  under  the  Thames. 

When  the  piles  are  all  driven,  they  should  be  bolted  to 
the  bottom  of  the  cassoon ;  then  frustrums  of  triangular 
prisms,  made  of  wood,  should  be  driven  into  the  inter- 
stices, between  the  pile  heads  and  the  cassoon,  and  the 
whole  caulked  as  far  as  the  water  will  permit. 

I  prefer  driving  double  rows  of  piles,  comer  to  comer, 
as  shown  in  the  plans,  instead  of  single  piles,  side  by  side, 
for  the  foUovring  reasons  : — 

1st,  It  is  the  strongest  way  of  the  timber. 

2d,  It  affords  a  better  chance  of  driving  them  nearly 
water-tight ;  but  it  being  impossible  to  drive  them  perfectly 
close,  or  accurate,  by  driving  the  row  next  the  cassoon 
first,  and  afterwards  driving  the  outer  row,  with  its  angle 
in  the  interstices  of  the  others,  with  the  bottom  end  of  the 
pile  shaped  and  shod,  so  as  to  draw  towards  the  interstice, 
in  driving  there  is  a  greater  chance  of  making  the  whole 
tight.  In  the  outer  row  of  piles  I  would  champher  off  a 
part  of  the  two  sides  that  came  in  contact  with  the  inner 
row,  as  shown  in  the  piles,  a  b,  fig.  5,  so  as  to  leave  a 
wedge* like  opening,  as  at  c  d  and  e,  next  the  water,  for 
the  purpose  of  filling  it  with  oakum,  thin  wedge  like  slips  of 
wood,  or  other  matter,  that  might  be  necessary  to  fill  any 
of  the  joints  where  the  water  may  be  found  to  pass  through, 
and  which  the  water  itself  would  force  into  the  interstices. 

My  piles  being  drove,  and  made  as  tight  as  possible, 
both  among  themselves  and  to  the  cassoon,  the  next  thing 
is  to  pump  out  the  water,  and  place  the  interior  framing, 
OH,  fig.  1,  to  resist  the  pressure  of  water  against  the 
piles ;  then  sink  down  to  e  f,  fix  that  framing  for  the 
same  purpose  ;  then  down  in  like  manner  to  c  d,  which 
would  be  the  last  framing. 

Then  excavate  for  the  bottom  of  the  tunnel,  and  build  it. 

The  cross  beams  extending  from  c  to  d  might  be  taken 
out  one  by  one,  and  the  holes  filled  up  with  brick-work, 
when  the  tunnel  is  banked  up  sufficiently  high  to  secure 
the  feet  of  the  piles  at  bottom,  placing  other  shores  across 
the  tunnel  to  prevent  its  pressing  together  before  it  is 
loaded. 
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The  tannel  1  propose  a  complete  circle  of  13  feet  dia-- 
meter  inside^  with  a  carri^e  way  of  7  feet  9  inches  between 
the  curbs^  a  footway  oh  one  side^-  and  lamps  the  other. 
The  thickness  of  the  wall  to  be  three  bricks ;  but  as 
this  would  be  buoyant  if  the  water  got  under  it  even  with 
two  feet  of  clay  on  it,  and  it  ought  to  be  placed  sufficiently 
deep  that  it  should  not  be  injured  with  anchors  cast  in  the 
river,  I  would  place  the  top  of  the  tunnel  at  least  six  feet 
below  the  deepest  part  of  the  river,  and  cover  the  whole 
of  it  either  with  a  good  puddle,  or  well-tempered  and 
rammed  clay. 

I  conceive  in  working  the  tunnel  from  one  way  only,  it 
will  be  necessary  after  the  first  length  is  turned,  to  have  a 
second  cassoon  and  second  sets  of  piles,  placed  next  the 
first,  and  both  empty  of  water  at  the  same  time ;  for  in 
order  to  join  the  second  length  of  tunnel  to  the  first,  it 
will  be  necessary  either  to  cut  away  the  ends  of  the  end 
piles  from  between  the  two  lengths,  sufficient  for  the  arch 
of  the  tunnel  to  be  brought  under  them,  or  the  end  piles 
must  be  drawn  and  replaced  again,  with  the  lower  ends 
close  to  the  tunnel  after  the  two  lengths  are  united. 

The  second  length  of  tunnel  being  finished,  a  third 
cassoon  and  third  set  of  piles  will  become  necessary,  for 
the  first  must  not  be  removed  until  the  tunnel  is  continued 
from  the  first  length  in  the  contrary  direction.  The  way 
I  would  tiierefore  work  should  be  thus : — 

My  first  cassoon,  and  consequently  first  length  of  tunnel, 
should  be  placed  with  its  middle  nearly  over  the  letter  h,  in 
your  engraved  section,  (See  Repertory  of  Arts,  second 
series.  Vol.  xi  v.  p.  397)  where  I  would  avail  myself  of  your 
present  driftway,  by  sinking  through  the  rock  and  driving 
into  it,  for  the  purpose  of  draining  the  work  as  I  went  on. 

My  second  cassoon,  and  second  length  of  tunnel,  should 
be  towards  the  Surrey  shore  ;  my  third  would  follow  it  in 
the  same  direction.  I  'Would  then  shift  my  second,  letting 
the  first  remain,  and  so  on  alternately  with  the  second  and 
third,  until  I  got  landed  on  the  Surrey  side. 
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I  would  theo  return  again  to  the  firot^  and  work  across 
tfaye  river  in  the  contrary  direction^  by  alternate  shifting  aa 
before^  taking  away  my  first  cassoon^  which,  after  one 
length  was  worked  from  it  in  the  northward  direction, 
would  become  useless. 

I  do  not  conceive  that  any  of  the  piles  by  the  sides  of 
the  tunnel  could  be  drawn  afb^r  they  are  once  used ;  the 
only  thing  that  can  be  done  in  that  case  will  be  to  cut 
them  o£f  even  with  tjtie  ground. 

Two  or  three  ports  might  be  made  in  the  sides  which 
inclose  the  apeiture  in  the  middle  of  the  .cassoon,  one 
above  the  other,  through  which  the  earth  taken  out,  or 
bricks,  &c«  to  be  taken  in,  might  be  passed,  instead  of 
drawing  the  whole  up  to  the  top,  when  the  tide  was  low, 
using  the  lowest  when  the  tide  was  out,  and  shutting  that 
and  using  a  higher  one  a#  the  tide  rose. 

If  the  piles  here  shown  should,  on  trial,  be  found  in- 
9HQ&cient  to  keep  out  the  water,  the  only  way  then  left 
would  be,  to  drive  another  row  of  piles,  at  a  distance  from 
those  already  supposed  to  be  drove  ;  clear  the  bottom  of 
gravel  between  them,  and  form  a  cofferi-dam  between 
those  last  piles  and  the  former  ones. 

It,  will  be  observed  I  have  only  contemplated  a  single 

tunnel ;  but  two  of  this  kind  will  be  necessary,  one  for 

carriages,  Sec.  passing  northward,  and  another  for  those 

passing  southward^  and  it  would  be  much  the  cheapest  to 

make  both  at  the  same  time. 

May  31,  1809.  1-4142. 

Rrfertnca  to  Plate  VII. 

Fig.  1,  A  B,  line  of  lowermost  timbers  of  cassoons  ;  c  n, 
£  F,  6  H,  interior  framings ;  1 1,  upright  framing  round 
.aperture  ;  k  k,  braces  to  ditto ;  l  l,  outerside  of  cassoon ; 
M  M,  piles  ;  N,  footway  ;  o  o,  stones  worked  in  the  tunnel 
to  support  the  footway  apd  curb ;  p,  bottom  of  the  road ; 
Q,  high  water  line ;  a,  low  water  line ;  s,  bottom  of  river ; 
T,  gravel ;  u,  earth  inclining  to  clay  ;  v,  loam  ;  w,  earth 
inclining  to  clay  with  shells ;  x,  rock.    Fig.  2.  Longi- 
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tl^oal  seistioa  of  the  tuimel,  pile  work,  and  ct^ooHf  A, 
bottom  beain  of  ca^ppon ;  b  b,  ^id«  of  limbeiv  of  thelow^r 
franuje^)  appe^riBg  dirough  the  Uuui^l ;  c  c,  pU^  bebiiui 
tbp  tuQii^el ;  D,  pil^v  £pr  one  Ji^ngtb  of  tannel  i  £,  pai^  of 
pi]L9B  for  ^ootber  length  ^f  timoel ;  r,  high  water  line ;  q, 
low  waljer  lin^e ;  h,  ground  line ;  i,  top  of  twnd ;  u,  hoU- 
torn  of  ditto.  Fig.  3.  Plan  of  the  bottom  of  cassoon^  (a  9 
in  lig.  10  1  if  pilea ;  k,  lining  of  planks  round  the  upper 
frame^w^rk ;  h,  ditto  r oiiad  the  outeide  of  the  bottom  $ 
M  M,  apertures ;  v,  plan  of  part  of  piles-  for  the  second 
length  shown  under  the  casaoon*  Fig«  4.  Plan  of  tbf 
tunnel  and  frame-work^  (en  ii;i  fig.  K)  i^  part  of  ttis 
piles.  Fig,  5.  A  n  F  G  Hy  piles,  ahowing  their  position  ut 
one  of  the  beams  supporting  the  oassoon ;  c  p  b,  wedge^ 
like  openings;  i,  beam  under  cassoon,  resting  on  the 
piles.  Fig.  6.  Plan  of  piles  and  beams,  preparatory  to 
fixing  the  cassoon. 
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Report  of  the  Select  Committee  of  the  House  of  Commons,  appointed  to 
inquire  into  the  state  of  the  law  and  its  consequences  respecting^  the  Ex* 
portation  of  Tools  and  Machinery. 

Ordered  to  be  printed  June  80^  1835. 

It  is  necessary^  for  the  purpose  of  reporting  fully  to  the 
Houae  on  this  subject,  to  advert  to  the  proceediugs  of  the 
Committee,  appointed  in  the  last  Session  ^^  to  inquire  into 
**  the  state  of  the  law  in  the  United  Kingdom,  a^d  its  con* 
'^  sequiences,  respecting  artiisans  leaving  the  kingdom  and 
'^  residing  abroad ;  also  into  the  state  of  the  law  and  its 
'^eonsequences  respecting  the  e;iportation  of  tools  and 
'^  machinery ;  and  into  the  atate  of  the  law  and  its  effects, 
^'  ao  far  as  relates  to  the  iDombination  of  workmen  and 
*^  odiers  to  raise  wagee,  or  to  regulate  their  wages  and 
^'  hours  of  working,  and  to  report  their  opinion  and  obser- 
^*  vations  thereon^"    From  the  minutes  of  evidence  take  n 
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before  that  Committee^  it  appears  that  a  considerable 
number  of  persons  were  examined  respecting  the  exporta- 
tion of  tools  and  machinery,  and  the  laws  relating  thereto, 
and  that  considerable  apprehensions  of  evil  from  the  repeal 
of  the  laws  which  forbid  the  exportation  of  tools  and  ma- 
chinery were  entertained  by  many  persons  engaged  in 
the  manufacture  of  cotton  goods,  lace,  &c.  and  also  by 
s6rxke  manufacturers  of  machinery,  whilst  other  manufac* 
turers  of  machinery,  persons  of  great  experience  and  in- 
telligence, were  decidedly  of  opinion  that  the  prohibition 
to  export  tools  and  machines  was  beneficial  to  no  one, 
and  highly  injurious  to  the  commerce  and  manufactures  of 
this  and  other  countries.  The  Committee,  therefore,  in 
order  that  a  more  correct  judgment  might  be  formed  on 
matters  of  so  much  importance,  refrained  from  proposing 
any  measure  to  the  House  at  that  time,  but  came  to  the 
following  resolution : 

*'  That  your  Committee  have  examined  evidence  re- 
**  specting  the  export  of  machinery,  which  will  be  found 

in  the  appendix ;  but  they  are  of  opinion,  that  further 

inquiry  and  a  more  complete  investigation  should  take 
''  place,  before  this  important  subject  can  be  satisfactorily 
**  decided  on ;  and  they  therefore  recommend,  that  the 
**  consideration  of  this  important  question  should  be  re- 
''  sumed  in  the  next  Session  of  Parliament." 

With  respect  to  the  laws  which  forbid  the  exportation  of 
tools  and  machinery,  and  their  general  inefficiency  to  ac- 
complish the  ends  for  which  they  were  enacted,  very  con- 
clusive evidence  was  given  by  Mr.  Dean,  the  Chairman  of 
the  Board  of  Customs,  by  several  of  the  principal  officers 
of  the  Customs,  and  others. 

It  appears  that  in  consequence  of  some  tools  and  ma- 
chines being  legally  exportable,  and  others  being  altogether 
prohibited,  and  from  the  circumstance  of  new  tools  and 
machines  being  daily  invented,  and  not  prohibited  by  name 
in  any  Act  of  Parliament,  it  is  extremely  difficult,  and 
frequently  impossible,  for  the  officers  of  the  Customs 
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to  decide  upou  what  is  and  what  is  not  prohibited  to  be 
exported.  Erery  one  of  the  officers  examined  by  the  Com- 
mittee proved  the  ioadeqoacy  of  the  laws  for  the  purposes 
intended,  and  expressed  ^eir  doubts  as  to  the  possibility 
of  any  law  being  rendered  efficient,  while  any  tool  or  ma- 
chine whatsoever  was  permitted  to  be  exported.  It  was 
also  proved  by  several  witnesses,  that  considerable  quan- 
tities of  prohibited  machinery  was  exported  ;  and  the  mi- 
nutes of  evidence  accompanying  this  report  exhibit  a 
system  of  smuggling  carried  on  to  a  coneidw^ble  extent. 
This  system  is  safely  carried  on  by  the  insurance  of  the 
machinery  which  is  prohibited  by  law  to  be  exported ; 
and  there  is  reason  to  believe  that,  in  regard  to  the  expor- 
tation of  such  prohibited  machinery  to  France,  the  premium 
paid  to  the  insurer  does  not  much  exceed  the  duty  charged 
on  the  importation  of  such  machinery  into  that  country. 

Your  Committee  cannot  better  express  themselves  on 
these  subjects  than  by  extracting  a  part  of  the  evidence 
taken,  (viz.  Mr.  Galloway's)  : 

"  Could  yon  at  the  present  moment,  if  you  wished  to 
"  export  cotton  or  other  machinery,  do  so  by  paying  the 
"  insurance  ? — Yes,  any  quantity ;  the  greater  the  better. 

"  Then  are  you  of  opinion  that  the  laws  are  notefiectual 
"  to  prevent  those  articles  that  are  prohibited,  from  being 
"  exported  ? — ^They  are  wholly  inefficient,  both  as  regards 
"  direct  and  indirect  exportation  ;  the  direct  mode  ol 
"  sending  out  machinery  in  quantities  I  have  stated ;  the 
"  indirect  mode  is  accomplished  by  mixing  the  prohibited 
"  with  the  anprohibited  articles :  it  is  worth  any  man's 
"  while  to  order  a  quantity  of  unprohibited  machinery  to 
"  get  out  a  quantity  of  prohibited,  for  under  this  mode  it 
"  is  very  difficult  to  separate  prohibited  from  unprohibited 
"  machinery,  and  this  never  can  be  detected  by  Custom- 
"  honse  officers. 

"  Then  while  the  exportation  of  machinery  and  tools  ta 
"  any  extent  is  allowed,  it  is  impossible  to  prevent  the 
"  exportation  of  prohibited  machinery  ? — You  never  can 
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prohibit  «Y«ry  kind  of  machinery  from  goings  while  you 
"  permit  any  to  go ;  it  mast  either  be  wholly  open  or 
''  wholly  closed ;  there  can  be  no  middle  coarse. 

"  What  is  the  highest  rate  of  in«ttrance  for  the  safe 
''  transit  of  goods  illegally  exported,  the  highest  that  hae 
*'  come  to  yoar  knowledge  ?— I  think  it  is  from  forty-five 
*^  to  thirty  per  cent  the  large  premium  for  small  qoanttties ; 
''  if  I  had  20/X)0/.  worth  to  send,  I  shoald  pay  thirty  per 
^  cent*  to  any  port  in  France ;  but  for  lOOOi.  or  1600/. 
'^  perhaps  forty  per  cent*  would  be  required ;  the  reason 
**  is,  that  a  yessel  engaged  in  such  commerce  is  subject  to 
^'  all  the  iacouTeniences  in  taking  lOOO/.  worth  that  it 
^  would  for  20,000/.  and  the  profit  on  small  quantities  of 
'^  machinery  is  not  equivalent  to  the  increased  price  of 
^'  insvranoe. 

^'  Do  yon  know  how  persons  export  prohibited-  machH 
"  nery  ?**-*^I  know  of  no  other  means  but  those  I  have  ex- 
"  phdned.  A  circumstance,  that  is  perhaps  a  little  curious, 
<<  came  to  my  knowledge,  that  the  officers,  two  or  three 
*'  years  ago,  actaaUy  seized  a  quantity  of  machinery  going 
'^  to  France,  and  some  of  that  machinery  was  sold  at  the 
^*  Cttstom^'house,  and  bought,  and  sent  there  to  the  person 
''  afterwards  in  Frattce,  who  originally  ordered  it,  and  that 
"  transaction,  I  understand,  took  place  last  year ;  and  I 
^  believe  the  Oovemment  and  the  Cuatoia-house  employed 
''  all  due  diligence,  but  the  plans  of  the  shippers  were  so 
<<  complete,  that  all  the  precaution  and  diligence  of  die 
^'  Custom-house  went  for  nothing/' 

Evidence  was  given  before  the  Committee  of  1824,  and 
ako  before  this  Committee,  that  a  considerable  portioci  of 
prohibited  machinery  consists  of  such  ordinary  and  common 
parts  and  pieces  of  machines,  applicable  as  well  to  ma- 
chiives  which  are  not  by  law  prohibited,  as  to  dioae  which 
are  prohibited,  so  that  it  is  difficult,  if  not  nearly  impos-' 
aibie,  for  any  one  to  say  that  they  are  actually  parts  of  a 
prohibited  machine.  Other  machines  or  parts  of  machtnee 
may  be  disguised ;  many  parts  of  prohibited  machines  are 
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8Q  small  that  they  may  be  easily  concealed,  while  other 
parts,  by  being  packed  with  tools  that  can  be  exported^ 
and  also  by  exporting  them  from  different  ports,  may  be 
so  disposed  of  as  to  render  detection  impossible. 

'^  There  are  vast  numbers  of  packages/'  says  Mn  St. 
John,  Controlling  Searcher  of  the  Cnstoms  in  London, 
'<  which  we  open,  where  there  are  parts  of  macbtnefy 
^'  packed  with  other  iron  and  steel  articles  from  Birming- 
^'  ham,  purposely  packed  for  deception  ;  and  it  is  almoftt 
**  an  impossibility  for  an  officer  to  know  whether  they  are 
'^  or  are  not  prohibited,  being  only  parts  of  machinery «'' 
To  the  same  effect  it  is  stated  by  Mr.  Boyd^  Greneral  Sar«> 
veyor  of  the  Customs :  *^  Out  of  a  vast  number  of  padiagee 
^*  exported,  but  a  small  proportion  can  be  opened  at  all ; 
'^  and  in  opening  a  proportion  of  those  packages  ooea^ 
'^  sionally,  they  do  discover  something  that  is  machinery ; 
''  but  it  is  always  in  detached  pieces  and  in  parts ;  lafge 
'^  machines  cannot  all  be  made  up  in  one  package^  aad 
they  have  a  great  deal  of  difficulty  in  telling  whether 
those  proportions  belong  to  a  machine  that  is  prohibited, 
'^  and  a  great  many  pass  in  packages  which  are  not  opened 
**  because  they  cannot  be  opened.     It  is  a  very  raiv  oo^ 
'^  currence  indeed  to  meet  with   prohibited  machiaery 
''  which  appears  so." 

It  is  however  asserted,  by  Mr.  Ewart  and  Mr.  Kennedy, 
that  if  the  searchers  at  the  Custom-houses  were  well  ii^- 
structed,  that  they  njight  distinguish  the  prohibited  from 
the  unprohibited  machinery,  admitting  at  the  same  time, 
however,  that  it  would  be  difficult  to  pot  the  law  rigidly 
into  effects 

CcMisiderable  discrepancies  in  the  laws  were  also  pointod 
out  by  the  ofl^cers  of  the  Customs  and  other  witnesses : 
thus»  presses  of  all  sorts  in  metal,  with  or  without  the 
screw,  is  a  prohibited  topl»  but  the  screw  alone  is  not  a 
prohibited  tool ;  and  hence  it  follows,  that  nothing  be- 
longing to  a  pres/3  is  prohibited,  except  the  frame,  which 
is  the  least  important  part,  wokd  that  too,  when  sent  in 
pieces,  which  it  may  be,  is  not  considered  a  frame.     In 
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other  cases  tools  and  machines  are  prohibited,  but  the 
tools  to  make  them  are  not  generally  prohibited.  Lathes, 
with  the  exception  of  potters'  lathes,  are  not  prohibited, 
be  their  power  ever  so  great.  Steam  engines  are  not  pro- 
hibited, and  yet  by  means  of  steam  engines  and  lathes, 
with  othei^  common  tools  allowed  to  be  exported,  almost 
every  other  tool  and  machine  may  be  manufactured. 

It  was  stated  to  the  Committee,  that  newly  invented  ma- 
chines in  the  iron  or  steel  manufacture,  might  generally  be 
exported  ;  but  that  those  in  the  cotton,  woollen,  linen,  or 
silk,  if  known,  would  be  prohibited  ;  and  all  the  gentlemen 
from  the  Custom-house  affirmed  that  the  law  was  so  de- 
fective, that,  by  a  little  contrivance,  theihcility  of  evading 
it  was  such,  that  '^  all  the  block  machinery  at  Portsmouth 
'*  might  be  exported." 

.  Much  more  aaght  be  stated  from  the  evidence  on  this 
subject ;  but  enough,  it  is  hoped,  has  been  brought  forward 
to  show  the  inefficiency  of  the  laws  intended  to  prevent 
the  exportation  of  machinery  and  tools ;  and  it  must  be 
evident  to  every  one,  that  laws  that  cannot  be  executed, 
and  thereby  become  an  incentive  to  fraud,  ought  either  to 
be  amended  so  as  to  render  them  efficient,  or  totally 
repealed. 

Another  important  part  of  the  inquiry  relates  to  the 
policy,  in  a  political  and  commercial  view,  of  prohibiting 
^e  exportation  of  tools  and  machinery,  upoti  the  suppo- 
sition that  the  laws  could  be  rendered  efficient  to  that  end. 
And  here  your  Committee  beg^leave  to  observe,  that  at  the 
times  when  the  several  laws  were  made  which  prohibit  the 
exportation  of  tools  and  machinery,  very  eironeous  notions 
were  generally  entertained  in  regard  to  coBsmerce  and  manu- 
factures. It  was  then  a  received  opinion,  that  the  liberty 
of  exporting  any  thing  that  was  likely  to  increase  the 
commerce  and  manufactures  of  another  country,  would  be 
injurious  to  those  of  the  country  from  which  the  exportar 
tion  was  made  ;  and  hence  arose  those  various  enactments 
respecting  trade,  as  well  as  those  which  prohibit  the  ex- 
portation of  tools  and  machinery  from  the  United  Kingdom. 
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The  history  of  the  acts  which  still  remain  on  the  statute 
book  relating  to  the  exportation  of  tools  and  machinery, 
would,  if  unfolded,  show  both  from  the  intervals  of  time 
which  elapsed  between  the  passing  of  these  acts,  and  the 
perplexity  which  prevails  in  the  enactments  themselves  as 
to  what  may  or  may  not  be  exported,  that  no  fixed  prin^ 
ciple  was  kept  in  view,  but  that  they  were  dictated  by  a 
mistaken  jealousy  of  permitting  other  nations  to  benefit  by 
our  improvements.  In  order,  however,  to  draw  the  atten- 
tion of  the  House  more  particularly  to  the  present  state  of 
the  law  respecting  the  exportation  of  tools  and  machine]^, 
your  Committee  have  deemed  it  proper  to  put,  in  an  Ap- 
pendix to  their  Report,  the  various  clauses  of  the  existing 
statutes  relating  to  this  subject ;  the  slightest  attention  to 
which,  in  the  opinion  of  your  Committee,  will  be  sufficient 
to  confirm  the  observations  which  they  have  thought  proper 
to  make  upon  them,  and  the  recommendation  with  which 
they  have  closed  their  Report. 

The  first  act  pointed  out  by  the  Commissioners  of  the 
Customs,  as  a  rule  for  their  conduct,  is  the  7  th  and  8th 
of  William  3,  (1696,)  when  the  exportation  of  the  new 
stocking  frames  (invented  by  William  Lee,  AM.  of  Cam- 
bridge, about  the  year  1600)  was  first  prohibited,  being 
about  100  years  after  their  invention,  and  nearly  30  after 
their  introduction  into  France ;  and  it  will  be  seen  by 
sect.  9,  that  even  the  removal  of  these  frames  from  place 
to  place  in  England,  was  prohibited  in  all  cases,  unless 
due  notice  was  given  to  the  company  of  frame-work  knitters 
in  London.  It  is  still  illegal  to  remove  any  of  these 
stocking  frames  from  one  town  or  place  to  another,  although 
it  would  be  altogether  impossible  to  give  the  notice  re- 
quired, or  to  obtain  such  leave,  as  the  frame«work  knitters 
company  has  ceased  to  exist  for  upwards  of  half  a  century. 

To  be  continued  in  our  next  Number* 
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Description  of  a  tydameier,  a  new  instrument,  which  shows  the  q^ntitjf 
of  rain  fallen*    By  M.  Nicod,  ofVevay, 

(From  the  Bibliotheque  Univcrselle.) 

This  instrument  is  composed  of  a  circulax  basin,  made 
of  tin»plate  or  copper,  the  outer  edge  of  which  te  surrounded 
by  a  double  inclosure,  forming  a  canal.  An  opening  is 
made  six  lines  above  the  bottom,  so  that  the  basin  cannot 
become  full  of  water,  but  all  the  rain  that  falls  into  it  runs 
out,  through  this  opening,  into  a  receiver  placed  beneath. 
Through  the  whole  height  of  this  vessel  there  is  a  vertical 
slit,  covered  by  a  strip  of  glass,  which  closes  it  hermeti- 
cally, and  allows  the  height  of  the  surface  of  the  water  in 
the  vessel,  and  all  its  variations,  to  be  seen,  A  scale, 
divided  into  inches  and  parts,  is  marked  at  one  side :  and 
a  tube,  closed  by  a  cork,  serves  for  emptying  the  vessel 
when  it  is  full  of  water. 

The  basin  communicates,  by  a  closed  canal  above,  with  . 
aaother  and  a  smaller  basin,  surmounted  by  a  cylindrical 
reservoir,  which  has  likewise  a  longitudinal  opening,  closed 
by  a  piece  of  glass,  in  the  same  manner  as  in  the  larger 
basin.  At  the  side  a  scale  is  marked,  which  is^lengthened 
in  the  ratio  of  the  difference  of  the  diameters  of  this  reser- 
voir and  of  the  large  basin.  This  reservoir,  which  is  filled 
with  Walter  before  it  is  put  in  place,  being  constructed 
like  the  reservoirs  which  supply  oil  to  the  wick  of  an  Argand 
lamp,  replaces  the  water  which  evaporates  from  the  larg^ 
basin,  by  means  of  the  canal  of  communication. 

The  effect  of  this  instrument  is  as  follows : — when  i^ 
rains,  all  the  water  that  falls  into  the  large  basin  passes 
into  the  receiver  below,  where  the  quantity  of  it  may  be 
afterwards  measured.  When  the  rain  is  over,  and  evapo- 
ration  begins  to  take  place,  the  water  which  evaporates 
from  the  large  basin  is  immediately  replaced  by  the  water 
contained  in  the  little  reservoir,  and  the  scale  on  the 
latter  shows  at  once  the  quantity. 
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Account  of  a  Idrgt  refracting  Teleicope,  eonttrUtted  hf  M.  t^raunhopir, 

in  1894. 

(From  Schumarcher's  Astron.  Nachricten^  Nos.  74  and  7^.) 

This  instrument^  which  is  one  of  the  largest  of  its  kind, 
is  intended  for  the  Imperial  Observatory  at  Dorpat.  Iti 
object  glass  has  108  Paris  lines  in  diameteri  (9*692  English 
in.)  and  160  inches  focus,  (169*76 .English  in.) 

A  great  impediment  to  the  observation  of  celestial  ob« 
jects  by  large  telescopes,  is  the  apparent  diurnal  motion 
of  the  stars,  which  increases  in  proportion  to  the  magni» 
fying  powers  of  the  instrument ;  so  that  stars  lying  near 
the  equator  remain  but  a  short  time  within  its  field  of 
view,  and  traverse  it  very  rapidly.  However  small  may 
be  the  motion  given  to  the  instniment  by  screws,  for  the 
purpose  of  following  them,  it  will  receive  oscillations^ 
which  will  be  larger  as  its  powers  are  greater.  Before  the 
instrument  has  come  to  rest,  the  star  will  have  crossed 
the  field  of  view,  so  that  the  observer  will  see  it  perhaps 
only  for  a  few  moments,  and  as  it  were  by  accident,  under 
favourable  circumstances ;  which  circumstances  will  be 
more  rare,  as  a  star  is  only  seen  to  advantage  in  the  centra 
of  the  field.  These  difficulties  could  only  be  removed  by 
making  the  telescope  follow  the  stars  by  machinery, 
whether  their  motion  was  apparently  slow,  as  at  the  polei 
or  rapid,  as  at  the  equator. 

To  obviate  these  difficulties,  this  telescope  has  been 
mounted  in  a  peculiar  manner ;  one  of  the  two  principal 
axes  on  which  it  is  made  to  turn,  is  so  inclined  towards 
the  horizon,  that  its  inclination  may  exactly  correspond 
with  the  latitude  of  the  place,  and  is  consequently  directed 
towards  the  pole.  The  second  axis,  called  the  axis  of  de-» 
clination,  is  exactly  vertical  to  the  first  or  hour  axis. 
Thus,  by  directing  the  instrument  towards  a  star,  the 
hour  axis  need  only  be  moved  with  that  velocity  which  will 
make  it  turn  round  once  in  24  hours,  like  the  axis  of  the 
^arth  i  by  which  means  the  star  will  always  remain  in  the 
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field  of  view^  as  long  as  it  remains  above  the  horizon* 
Tliis  motion  is  imparted  to  that  axis  by  means  of  clock- 
work, consisting  of  two  distinct  parts.  The  power  of  the 
one  part  (moved  by  a  weigh t),  overcomes  the  resistance 
and  friction  of  the  mass  of  all  attached  to  the  telescope, 
which  amounts  to  several  hundred  weight ;  the  other  part 
regulates  the  motion.  But  in  order  to  prevent  concusuion 
in  the  motioni  and  make  it  uniform,  the  clock-work,  in« 
stead  of  being  regulated  by  the  usual  vibrating  pendulum, 
is  governed  by  a  centrifugal  pendulum,  which,  inclosed  in 
a  hollow  cone,  turns  always  in  one  direction,  and  both 
the  parts  of  the  work  may  be  wound  up,  without  the  mo- 
tion of  tlie  telescope  being  interrupted  in  any  degree  what- 
soever. The  telescope  may  also  be  stopped,  and  again 
set  in  motion,  without  arresting  the  movement  of  the 
clock-work  ;  and  if  required^  it  may  also  be  moved  in 
any  direction,  either  by  the  hand,  or  by  means  of  a  screw. 
The  motion  of  the  clock  may  at  any  time  be  accelerated  or 
retarded,  by  simply  moving  a  spiral  disk  to  a  different 
degree  of  its  division.  By  this  means  a  star  may  be  moved 
to  the  centre  of  the  field  of  view,  which  is  peculiarly  useful 
in  micrometrical  observations,  and  is  not  practicable  in 
any  other-  manner.  By  means  of  this  disk  we  may  give 
the  telescope  instantly  the  movement  corresponding  with 
that  of  the  moon,  or  any  of  the  planets. 

In  order  to  render  an  uniform  motion  of  the  telescope 
possible,  it  must  be  completely  balanced  with  respect  to 
its  two  principal  axes,  in  whatever  position  it  may  be 
brought,  without,  however,  this  balancing  occasioning  any 
impediment  to  its  being  directed  towards  any  point  of  the 
sky  that  may  be  required.  With  respect  to  the  axis  of 
declination,  the  telescope  not  being  fixed  on  its  centre,  is 
balanced  by  two  weights,  placed  near  the  eye-glass,  and 
fastened  to  two  conical  brass  tubes,  each  having  in  the 
point  of  gravity  an  axis,  intersecting  that  of  the  other  at 
right  angles ;  so  that  in  this  respect  the  telescope  is 
balanced  in  every  direction.    With  respect  to  the  hour 
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axis,  the  telescope  is  balanced  by  two  weights/  one  of 
^hich  is  fixed  immediately  on  the  axis  of  declination. 
The  second  weight  is  fastened  to  a  bar  of  a  peculiar  shaplaf, 
forming  a  ring  towards  the  hour  axis.'  This  ring  tOQches 
(by  means  of  two  other  axes  placed  opposite  each  other) 
a  second  and  smaller  ring,  which  ring  turns  on  the  case 
that  contains  the  axis  of  declination ;  so  that  also  with 
respect  to  the  hour  axis^  the  telescope  is  balanced  exactly 
in  every  direction.  In  order  to  prevent  the  friction  of  the 
hour  axis,  and  its  pressing  on  its  bed^  another  weight  is 
added,  operating  on  the  bed  of  two  friction  rollers.  By 
all  these  arrangements,  the  telescope,  notwithstanding  its 
size,  may  be  moved  by  one  finger. 

'  The  pedestal  is  of  such  a  shape,  that  although. its  posi- 
tion must  never  be  altered^  it  cannot  hinder  the  telescope 
from  being  turned  towards  any  point  of  the  heavens.  It 
might  seem  that  there  were  situations  of  the  telescope  in 
which  the  pedestal  may  be  an  obstacle  against  following 
the  star ;  yet  the  instrument  is  so  constructed',  that  the 
telescope  may  be  directed  in  two  ways  on  the  same  object, 
simply  by  turning  the  hour  axis  180^.  Thus,  if  the  pedestal 
be  an  obstacle  on  one  side,  the  turning  this  axis  will  render 
the  telescope  free  on  the  other  side. 

As  it  is  very  difficult  with  a  large  telescope  to  find  an 
object,  and  bring  it  within  the  focus,  it  is  usual  to  add  to 
it  a  small  one,  the  axis  of  which  is  perfectly  parallel  with 
that  of  the  large  one.  The  finder  of.  this  large  refractor 
has  29  lines  diameter  (2*57  English  in.),  and  30  inches 
focus,  (31-97  English  in.) 

Each  of  the  two  principal  axes  has  a  graduated  circle, 
called  the  hour  and  declination  circles.  These  are  fiistened 
to  the  axes,  and  turn  with  them.  The  division  of  the 
hoiir  circle  shows  four  seconds  of  time,  and  that  of  the 
declination  circle,  10  seconds  of  space.  By  this  means 
those  stars  which  are  out  of  the  meridian  may  also  be 
found  and  observed  in  the  daytime,  which  cannot  be  ob^ 
served  so  wellinimany  particulars  at  night. 
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In  the  line*micrometer  belonging  to  this  instrnment, 
both  threads  may  be  separately  moved  by  a  screw ;  partly 
for  the  purpose  of  placing  each  thread  where  it  may  be 
required,  and  partly  for  enabling  the  obsenrer  to  make  a 
kind  of  repetition  in  the  observations  with  micrometers, 
which,  with  the  nse  of  the  clock  work  that  moves  the 
telescope,  is  much  more  practicable  than  in  the  common 
way  of  mounting.  In  the  same  way  the  eye*glass  is 
separately  moveable,  in  order  to  make  the  two  threads 
stand  always  equidistant  from  the  centre  of  the  field  of 
riew,  which  makes  them  both  equally  distinct.  That  part 
of  the  micrometer  containing  the  threads,  supports,  be* 
sides  the  necessary  correction  screws,  &c.  two  graduated 
verniers,  in  opposite  positions,  moving  upon  a  graduated 
circle,  made  for  measuring  the  angles  of  position.  The 
verniers  read  o£P  to  one  minute.  The  micrometer  may  be 
giently  moved,  with  respect  to  the  position  circle,  with  the 
hand  or  by  a  screw.  The  lines  only  are  capable  of  being 
illuminated,  leaving  the  rest  of  the  field  of  view  quite  dark. 
As  the  position  circle  must  remain  unalterable  with  respect 
to  the  position  axis,  but  the  micrometer,  together  with 
the  apparatus  for  lighting  the  threads,  must  be  capable  of 
being  turned,  M.  Fraunhofer  was  obliged  to  make  a  dispo- 
sition of  it  different  from  that  which  he  had  before  em- 
ployed with  micrometers  without  a  position  circle.  The 
whole  field  may  also  be  lighted.  The  micrometer  has  four 
ilistinct  eye  glasses. 

The  telescope  is  to  receive  moreover  a  lamp  circle  mi- 
crometer, with  four  eye  glasses ;  a  lamp  net  micrometer, 
with  three  eye  glasses ;  and  finally,  four  ring  micrometers, 
two  of  which  contain  double  rings. 

As  distinctness  can  only  be  properly  obtained  by  the 
axis  of  the  object  glass,  and  that  of  the  eye  glass  being 
exactly  in  the  same  line,  and  a  deviation  in  this  respect 
being  more  injurious  in  large  object  glasses  than  in  small 
ones,  a  particular  instrument  is  to  be  added  to  the  telescope 
by  M.  Fraunhofer^  by  which  this  deviation  may  be  found 
and  corrected. 
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M.  FVamnbofer  otatea  in  the  beginniiig  of  his  memoir, 
tlie  adTantages  which  refmcting  telescopes  have  over  re« 
ilectora,  the  most  perfect  of  the  latter  requiring  to  be  of 
immense  site  to  produce  any  efiect,  from  their  reflecting 
bat  a  small  portion  of  the  light  which  they  receive.  The 
impossibility  also  of  rectifying  the  deviation  of  the  rays, 
caused  by  the  spherical  form  of  their  reflecting  surfaces, 
have  caused  refractors  to  be  preferred  for  mathematico- 
astronomical  observations^  and  for  meridional  instruments. 

The  glass  of  the  refractors,  on  the  other  hand,  lets  all 
the  rays  pass,  which,  with  the  contrivance  of  Mr.  Dolland 
for  making  them  achromatic,  and  other  improvements, 
have  caused  almost  all  astronomical  observations  to  be 
perfoimed  by  their  assistance. 

The  largest  refractors  hitherto  made,  are  but  small  in 
comparison  with  the  largest  reflectors.  It  is  well  known 
that  the  eflect  of  the  telescope  lies  not  in  its  lengthy  but  in 
the  diameter  of  its  object  glass  ;  and  that  in  those  in  which 
this  is  double  the  size,  the  power  will  also  be  double.  Mr. 
F.  computed  that  the  difficulty  of  making  large  achromatic 
telescopes,  is  nearer  in  the  ratio  of  the  cube  of  the  diameter 
of  the  object  glasses,  than  in  that  of  their  diameters  di- 
rectly. One  of  the  difficulties  was,  that  the  glass  used 
for  object  glasses  could  not  be  obtained  as  perfect  as  large 
instruments  required.  The  English  flint  glass  has  undular 
lines,  which  disperse  the  light  irregularly  in  its  passage 
through  it ;  these  streaks  being  of  course  more  numerous 
as  the  glass  is  thicker  and  larger.  The  English  crown 
glass  has  also  these  undular  streaks,  although  not  always 
visible  to  the  naked  eye.  The  Bavarian  flint  and  crown 
glass  is,  however,  free  from  these  streaks,  and  equally 
compact  throughout.  The  difierence  between  these  two 
sorts  of  glass,  in  the  power  of  dispersing  colours,  is  also 
in  favour  of  the  Bavarian  glasses.  Between  the  English 
flint  and  common  glass  this  power  is  as  3  to  2,  while  in 
the  Bavarian  flint  glass  it  is  as  4  to  2,  which  gives  the 
latter  a  decided  preference. 
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.  Tliere  were'  not  any  fixed  theoretic  pridciiSlet  for  the 
construotion  of  achromatic  object  glasses^  and  opticians 
were  obhged,  to  a  certain  degree,  to  rely  on  chance,  and 
to  polish  a  greater  number  in  order  to  select  the  best ; 
and  this  chance  became  less  as  the  glasses  were  larger. 
This  arose  both  from  the  means  formerly  applied  for  as- 
certaining the  powers  of  refraction,  and  dispersion  of 
colours  in  the  different  species  of  glass,  not  being  suffi- 
ciently established ;  and  from  the  methods  hitherto  used 
for  grinding  and  polishing  the  glasses  not  being  calculated 
to  foUow^the  theory  with  that  degree  of  exactness  which 
they  ought,  to  avoid  palpable  indistinctness. 

M.  Fraunhofer  states  that  all  these  impediments,  and 
several  others,  have  now  been  successfully  removed,  partly 
by  inventions  and  partly  by  discoveries,  to  which  he  was 
led  in  pursuing  this  object ;  and  gives  us  reason  to  expect 
that  he  will  favour  us  with  an  account  of  them,  having 
declared  the  probability  of  his  entering  more  largely  on 
this  subject  on  another  opportunity. 

A  plate  of  this  large  refracting  telescope  may  be  seen 
in  the  second  volume  of  the  Memoirs  of  the  London  As« 
tronomical  Society. 


Notice  ofiJie  exitience  of  Iodine  in  the  Mineral  Kingdom,  hy 

M.  Vauquklin. 

(From  the  Annales  de  Chymie,  Vol.  xxix.  May,  18S5.) 

Iodine  has  not  been  found  hitherto  but  in  certain 
vegetables,  and  in  some  marine  moluscas.  M.  Cantu, 
professor  of  chemistry  at  Tarin,  has  indeed  discovered 
some  traces  of  it  in  a  mineral  water  of  Asti ;  but  no  one 
that  I  know  has  as  yet  found  it  combined  with  minerals, 

Mr.  Joseph  Tabary  having  sent  me  a  few  weeks  ago 
some  argentiferous  minerals,  which  he  had  bought '  from 
the  natives  of  South  America,  and  in  part  collected  himself 
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in  the  vicioity  of  Mexico^  in  an  extent  of  25  leagues  radins^ 
to  determine  the  quantity  of  silver  contained  in  it,  and 
that  of  the  gold,  if  any  of  this  latter  should  be  founds  has 
famished  me  with  the  fortunate  t)pportunity  of  making  the 
discovery  which  I  have  now  the  honour  to  lay  before  the 
academy. 

One  of  those  minerals,  which  was  labelled  ^'  Virgin 
Silver  of  Serpentine"  (and  of  which  the  physical  proper* 
ties  are — Ist,  A  whitish  colour  at  its  sur&cey  where  worn 
by  rubbingy  and  exhibiting,  grains  of  metallic  silver ;  2dly, 
A  laiiiinous  fracture,  of  a  greenish  yellow^  with  some  black 
parts  and  some  metallic  silver),  is  that  in  which  I  have 
found  iodine. 

Twimty  grains  of  this  mineral,  treated  with  nitric  acid, 
were  attacked  with  effervescence,  and  the  developement 
of  nitrous  gas  towards  the  end.  After  having  boiled  it 
for  a  considerable  time,  the  liquid  diluted  with  water  ex- 
hibited  two  substances ;  the  one»  very  heavy,  was  quickly 
precipitated  ;  the  other,  being  light,  remained  a  long  time 
suspended  in  the  liquor.  They  were  separated  from  each 
other  by  decantation,  washed  and  dried. 

The  first,  which  weighed  6  grams  and  42  centimes 
(120*88  grains),  was  easily  fused  by  the  blowpipe,  g'ving 
out  a  purple  fiame,  and,  at  the  end  of  some  time,  a  globule 
of  silver  appeared  in  the  midst  of  the  fused  matter,  which 
spread  itself  over  the  charcoal  in  the  manner  of  chlorite 
of  lead.  The  edges  of  the  charcoal  were  coated  with  a 
yellow  powder. 

The  other  matter,  which  was  brown,  weighed  2  grams, 
70  centimes  (50*84,  or  nearly  51  grains).  It  inflamed  by 
the  heat,  in  giving  out  an  odour  of  sulphurous  acid,  and 
left  a  residue  of  sulphuret  of  lead,  mixed  with  a  little  iron, 
which  weighed  1  gram  58  centimes  (29*65  grains). 

The  first  matter,  that  which  weighed  6*42  grams,  being 
treated  by  muriatic  acid  with  heat,  communicated  to  it  a 
reddish  blrown  colour,  and  produced  a  slight  effervescence 
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with  an  odour  of  chlorine.  In  proportion  as  the  tempera* 
tore  was  increased,  this  effisrvescence  became  more  lively, 
and  presently  it  assamed  a  beautifal  violet  colour  :  im^* 
mediately  the  vessel  was  taken  from  the  fire,  that  the  violet 
substance  might  not  be  lost.  There  remained  at  the  bottom 
of  the  acid  a  yellow  matter,  containing  grey  particles, 
which  dissolved  in  the  warm  water,  with  which  this  matter 
was  washed. 

This  water  acquired  a  reddish  brown  colour,  and  the  pro* 
perty  of  colouring  a  solution  of  starch  a  beautiful  blue. 
After  having  passed  water  many  times  over  this  matter,, 
we  boiled  it  with  alcohol,  which  became  coloured  in  its 
turn  in  a  manner  much  more  intense,  and  which  equally 
acquired  the  faculty  of  forming  a  blue  combination  with 
the  solution  of  starch. 

Suspecting,  but  without,  however,  believing  it  (so  much 
did  the  circumstance  seem  to  us  extraordinary),  that  this 
violet  vapour  was  produced  by  iodine,  we  submitted  the 
above  muriatic  solution  to  distillation,  after  having  diluted 
it  with  a  little  water.  We  then  with  pleasure  saw  that 
our  suspicions  were  realized.  In  effect,  the  violet  vapours 
which  arose,  immediately  crystallized  on  the  sides  of  the 
adopter  and  of  the  balloon  fitted  to  the  retort,  in  assuming, 
the  needle  form  and  the  colour,  which  are  peculiar  to 
iodine  ;  but  the  acid  was  not  entirely  discoloured.- 

Although  the  yellow  matter  had  boiled  some  minutes 
with  the  muriatic  acid,  it  was  not  however  entirely  decom- 
posed  ;  for  having  fused  2  grams  28  centimes  of  it  with 
2  grams  of  potash,  and  having  washed  the  result  with 
water,  we  obtained  an  alkaline  lee,  which,  saturated  with 
sulphuric  acid,  and  mixed  with  starch  water,  gave  a  very 
beautiful  blue  colour  by  the  addition  of  a  few  drops  of 
chlorine.  The  part  which  was  not  dissolved  in  the  water, 
was  a  powder  of  metallic  silver,  weighing  1  gram  63  cen- 
times (30*69  grains). 

Being  convinced  by  the  foregoing  experiments  of  the 
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presence  of  iodine  in  the  argentiferooa  mineral,  we  sought 
to  obtain  it  by  a  way  more  direct,  which  would  permit  us 
to  determine  the  quantity,  and  to  know  the  mode  of  cofn- 
bination  in  which  this  matter  was  found. 

In  consequenoe,  we  caused  5  grams  (94*16  grains)  of  it, 
in  powder,  to  be  heated  with  2  grams  (37*66  grains)  of 
caustic  potash,  with  a  little  water  to  facilitate  the  mixture^ 
The  matter  being  kept  red  hot  some  time,  we  mixed  it 
with  water,  and  after  having  decanted  the  latter,  we 
washed  the  residue  until  it  was  no  longer  alkaline.  This 
residue  was  a  dirty  yellow,  and  weighed  4  grams  46  cen** 
times  (83*98  grains).    We  will  return  to  it  presently. 

A  portion  of  the  alkaline  lee  being  saturated  with  nitric 
acid  took  a  yellow  tinge,  and  had  the  property  of  making 
starch  blue  on  adding  to  it  some  drops  of  chlorine.  In 
fine,  it  was  precipitated  of  a  blackish  brown  by  nitrous 
acid,  and  of  a  red  by  nitrate  of  mercury. 

The  4  grams,  46  centimes,  remaining  after  the  action  of 
the  potash,  being  treated  with  diluted  nitric  .acid,  became 
dissolved  with  effervescence :  but  there  remcMn^d  a  yel- 
lowish substance^  which  resembled  nearly,  in  the  colour, 
chlorite  of  silver.  Being  washed  and  dried,  tliis  matter 
weighed  80  centigrams  (14' 86  grains) ;  it  became  a  yellow 
orange  by  the  heat,  and  returned  to  a  yellow  green  by 
cooling. 

We  ascertained  that  this  matter  was  iodite  of  silver, 
which  proved  that  the  alkali  had  not  effected  the  complete 
decomposition  of  this  substance,  although  it  was  in  excess. 
The  quantity  of  silver  dissolved  by  the  nitric  acid  was 
41  centigrams  and  a  half  (7*81  grains). 

The  potash  having  thus  taken  up  50  centigrams  from 
the  6  grams  of  the  mineral,  which  could  be  nothing  else 
but  iodine,  and  as  we  had  obtained  besides  80  centigrams 
of  the  iodite  of  silver,  in  which  there  is  contained,  accord- 
ing to  the  modem  chemists,  42^  of  iodine,  it  follows  from 
this  that  th/ese  grram  of  the  mineral  contain  92*50  of  iodine. 
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whicb)  being  divided  by  5,  gives  18^  for  the  100  of  the 
mineral. 

There  remained  no  more  doabt  with  us  of  'the  existence 
of  iodine  in  this  silver  ore.  However,  we  wished  to  know 
if  we  could  obtain  the  hydriodite  of  potash  crystallized. 
For  this  purpose  we  saturated  with  sulphuric  acid  the  ex- 
cess of  alkali  contained  in  the  lee,  of  which  we  have  spoken 
above ;  and  after  having  evaporated  it  to  dryness,  we 
treated  it  with  alcohol  of  30^,  to  separate  the  sulphate  of 
potash.  We  then  evaporated  the  alcohol ;  and  the  mother 
water,  abandoned  to  spontaneous  evaporation,  furnished 
crystals  in  square  prisms,  which  had  all  the  properties  of 
common  hydriodite  of  potash. 

From  henceforth  then  iodine  may  be  considered  as  one 
of  the  elements  of  minerals ;  and  this  will  be  a  motive  for 
chemists  not  to  neglect  the  search  for  it  when  they  analyze 
metalliferous  minerals,  particularly  when  they  contain 
silver ;  for,  as  well  as  chlorine,  iodine  has  a  great  action 
on  this  metal. 

To  -which  of  the  substances  contained  in  the  silver  ore 
iodine  was  united,  is  now  to  be  determined.  It  may  be 
recollected  that  we  found  in  it  sulphur,  silver,  lead,  and 
carbonate  of  lime,  which  served  as  the  gangue.  We  may 
at  obce  exclude  the  carbonate  of  lime.  The  difficulty  of 
decision  exists  only  between  the  sulphur,  the  lead,  and 
the  silver.  It  is  not  at  all  likely  that  this  matter  should 
be  united  to  the  sulphur ;  this  latter,  as  well  as  the  lead, 
being  laid  naked  by  the  nitric  acid,  even  when  diluted,  on 
the  silver  ore.  There  is  more  probability  that  the  sulphur 
is  united  to  the  lead,  and  to  a  part  of  the  silver.  On  the 
other  side,  if  we  consider  that,  in  proportion  as  the  nitric 
acid  dissolves  the  metallic  silver,  and  decomposes  a  part 
of  the  sulphuret  of  lead,  it  throws  down  the  iodite  of  silver, 
on  which  nitric  acid  has  no  action,  we  shall  be  disposed  to 
believe  that  the  iodine  is  combined  with  the  silver.  Be* 
sides,  what  seems  entirely  to  confirm  Uiis  opinion  is,  that 
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we  can  take  from  the  silver  ore  a  certain  portion  of  iodite, 
by  boiling  it  for  some  time  with  ammonia.  Finally,  it  is 
well  known  that  iodine,  as  well  as  chlorine,  has  a  great 
affinity  for  silver. 

I  will  deposit  in  the  cabinet  of  the  King's  garden  what 
I  have  remaining  of  this  mineral,  to  serve  as  a  point  of 
comparison,  in  case  the  locality  of  tliis  mineral  should 
hereafter  come  to  be  discovered. 


Extract  of  a  Report  made  to  the  French  Academyy  hy  M.  AMfiiRE^  on 
the  dry  (galvanic)  columns  of  M.  Zamboni. 

(From  the  Annates  de  Chimie^  Vol.  xxix.  June^  182d.) 

An  account  has  been  published  of  experiments  made 
with  dry  galvanic  columns  in  1810,  by  Mr.  Forster,  of 
Essex,  which  had  been  previously  invented  by  M.  de  Luc. 

The  application  which  has  been  made  to  chemistry  of 
galvanic  apparatus  of  a  more  expensive  composition,  and 
the  several  curious  facts  which  have  been  discovered  by 
its  means,  give  the  circumstances  mentioned  in  the  follow* 
ing  memoir  a  considerable  interest,  especially  when  we 
recollect  that  dry  galvanic  columns,  besides  being  much 
cheaper  in  the  first  instance,  require  no  expence  for  acids 
of  any  kind,  which  fojr  the  larger  combinations  of  galvanic 
troughs  often  come  to  a  serious  amount,  and  also  that 
they  demand  no  cost  for  repairs  or  renewal  of  their  parts, 
being  as  perfect  at  the  end  of  several  years  as  at  the  first 
experiment.  ■ 

The  original  memoir,  besides  the  description  of  some 
apparatus  which  the  dry  galvanic  colunms  kept  continually 
in  motion,  contains  also  an  account  of  the  several  following 
facts. 

The  diminution  of  the  energy  of  the  dry  colunins  ceased 
at  the  expiration  of  twx>  years.  M.  Zcuuboni  asserts  that 
he  has  ascertained  this  by  the  experience  of  twelve  years. 
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This  diminution,  in  the  two  first  years,  vanes  according 
to  the  manner  in  which  the  columns  have  been  constructed. 

The  dry  column  is  more  energetic  in  summer  than  in 
winter^  as  well  with  regard  to  the  intensity  produced,  as 
to  the  promptitude  with  which  it  becomes  manifest. 

The  tinned  paper,  called  silvered  paper,  exhibits  with 
the  black  oxide  of  manganese  an  electric  force,  very  su- 
perior to  that  which  is  obtained  when  the  paper  is  covered 
with  thin  leaves  of  copper;  which  last  sort  of  paper  is 
known  by  the  name  of  gilt  paper. 

A  pile  formed  of  disks  of  paper,  tinned  only  at  one  side, 
without  any  other  substance  interposed,  produces  electric 
effebts,  which  can  only  proceed  from  the  leaf  of  metal 
glued  to  the  paper,  touching  it  more  intimately  than  it  is 
touched  by  the  paper  of  the  next  leaf  which  is  placed  be- 
neath it. 

M.  Zamboni  has  examined  in  the  columns  which  he 
calls  binary  J  if  the  action  of  the  plates  is  the  same  as  in 
those  composed  of  leaves  of  tin,  covered  with  oxide  of 
manganese,  or  the  contrary,  and  he  has  acertained  that 
either  of  those  results  may  be  obtained  at  pleasure,  by 
causing  the  paper  which  is  glued  to  the  tin  leaf  to  imbibe 
different  substances.  If  oil  is  used,  the  action  is  the  tz* 
verse  of  that  produced  by  the  oxide  of  magnanese ;  but  if 
on  the  contrary,  honey,  any  alkali,  a  solution  of  sulphate 
of  zinc,  or  milk  half  curdled,  be  introduced  into  the  paper, 
the  binary  pile  acts  in  the  same  manner  as  that  which  is 
powdered  with  oxide  of  manganese. 

In  making  use  of  a  dry  column  of  a  thousand  pairs  of 
plates,  which  were  only  between  5  and  6  centimetres  (be- 
tween 1^  and  2  in.)  in  diameter,  M.  Zamboni  obtained 
from  the  condenser  sparks  of  an  inch  in  length,  so  that 
with  this  column  an  electric  battery  may  be  kept  constantly 
charged  to  an  intensity  that  may  be  rendered  as  great  as 
is  desiired,  by  multiplying  sufficiently  the  number  of  plates. 

M.  Zamboni  thinks  that  a  pile  of  50,000  pairs  of  plates^ 
left  of  the  full  diameter  which  the  leaves  of  tinned  paper 
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commonly  have,  would  afford  a  constant  source  of  electri- 
city,  the  intensity  of  which  would  equal  that  of  a  power- 
ful common  electrical  machine.  He  expresses  strong 
wishes  that  an  instrument  of  this  magnitude  may  be  con- 
structed^ and  mentions  many  interesting  experiments  which 
might  be  performed  by  its  assistance. 


On  Blowing  Machines  and  on  the  Expansion  of  Air.    By  Welter  and 

Gay-Lussac. 

(From  Archives  dcs  Decouvertes.) 

It  is  known  that  when  air  or  any  other  elastic  fluid  is 
dilated,  by  enlarging  the  space  in  which  it  is  inclosed^ 
cold  is  produced*  Messrs^  Welter  and  Gay'-Lussac,  who 
have  been  engaged  in  researches  concerning  Uie  heat  dis<- 
engaged  by  the  gases^  when  their  volume  is  varied  under 
very  different  pressures,  have  already  discovered  several 
new  facts,  one  of  thq  most  singular  of  which  is  the  following : 

The  air  which  escapes  from  a  vessel  by  blowing  through 
an  aperture  under  any  pressure  whatever,  does  not  alter 
in  temperature,  although  it  expands  on  issuing  from  the 
vessel. 

Hence  it  should  seem  to  result,  that  heat  is  produced  in 
the  blowing  of  air,  and  that  this  heat  is  so  much  the  more 
considerable  as  tho  difference  of  pressure  producing  the 
blast  is  greater,  so  that  the  heat  exactly  compensates  for 
the  cold  produced  by  expansion.  This  fact  would  explain 
the  heat  produced  when  air  viters  into  a  vacuum,  or  into 
a  space  occupied  by  air  at  a  less  pressure. 

It  would  likewise  explain  why  the  blast  of  the  Shemnitx 
machine  (with  a  column  of  water),  produces  cold  and 
freezes  water,  while  the  air  of  the  Chaillot  engines,  where 
the  pressure  is  invariable,  and  equal  to  2*6  atmospheres, 
does  not  alter  the  thermometer. 
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Patent  granted  to  Mr.  Willi  All  James^  oJ  Wesimimter,  Land,  Agent 
and  Engineer,  Jbr  improvements  in  Ihe  construction  of  rail  and  tram 
roads,  or  ways  which  dre  applicable  to  other  useful  purposes*  Dated 
February  28,  1824. 

This  patent  relates  both  to  a  peculiar  form  of  rail-way, 
and  to  new  methods  of  impelling  carriages  on  them. 

-The  new  form  of  rail-way  proposed  is  that  of  a  tube, 
with .  a  flat  top,  in  which  shape  the  patentee  thinks  they 
can  sustain  a  greater  load  on  the  carriages  than  when  of 
that  commonly  used.  The  new  application  of  these  tubular 
rail-ways,  is  intended  by  the  patentee  as  pipes  for  the  con*- 
veyance  of  water,  either  to  give  motion  to  machinery  for 
domestic  use,  or  for  other  purposes ;  and  he  expects  that 
after  having  a  sufficient  supply  to  move  water  wheels,  for 
giving  motion  to  the  carriages  on  the  rail^way,  by  inter- 
vening machinery,  he  will  have  enough  to  spare  for  general 
purposes,  to  form  a  source  of  revenue,  and  so.  as  even  to 
work  mills  or  manufactories  to  a  large  extent. 

He  also  imagines  that  he  will  economise  still  further  in 
the  quantity  of  iron,  by  making  the  internal  rails  of  double 
rail-roads  broad  enough  for  two  wheels  to  pass  at  their 
opposite  sides,  by  which  means  he  can  make  three  luils 
supply  the  place  of  four.  To  impel  carriages  on  these 
rail-ways  the  patentee  proposes  two  methods,  in  each  of 
which  a,  set  of  longitudinal  revolving  shafts  are  to  be 
placed  in  the  middle,  between  the  two  ruil-roads,  where 
they  are  used,  or.  between  the  two  rails  in  a  single  rail- 
road ;  and  in  the  first  case  he  designs  to  lodge  these  shafts 
inside  the  middle  tube,  arranged  as  above  described. 

These  shafts  (being  turned  round  by  the  water-wheels 
before-mentioned,  or  by  other  power),  by  intervening 
toothed  wheels  fixed  at  regular  intervals  (of  from  15  to  30 
feet  for  example),  give  motion  to  axles  or  short  shafts. 
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jilaced  at  right  angles  to.  iHkem,  but  so  as  not  to  obstxuct 
Xhe  canoes ;  which  axles  in  the  lirst  method  proposed 
carry  drum  wheels,  which  support  endless  chains,  arranged 
^o  that  each  chain  passes  over  two  drums,  one  of  which 
austains  half  of  the  preceding  chain,  by  which  means  the 
jchains  at  one  side  move  all  in  one  direction,  while  those 
at  the  other  side  pursue  an  opposite  course,  and  thus 
.afford  means  for  impelling  the  carriages  on  the  two  different 
lines  of  rail-roads  in  opposite  directions.  It  is  plain  that 
these  drums  may  be  placed  so  as  to  act  either  in  a  vertical 
or  horizontal  position,  but  that  in  the  latter  the  chain 
would  be  more  liable  to  slip  off  them,  though  it  seems  to 
p^  preferred  ]^y  the  patentee. 

.  In  the  secpnd  mode  of  impelling  the  carriages,  instead 
,of  drums,  vertical  toothed  wheels;  are  placed,  with  their 
.planes  parallel  to. the  rails ;  and  by  one  or  more  of  the 
carriages  a  long  rack  is  carried,  placed  so  as  to  be  acted 
.cm  by  two  of  those  vertical  wheds  at  the  same  time ;  so 
that  when  those  wheels  are  all  in  motion,  they  will  draw 
or  i^pel  the.c&rriages  successively,  till  the  latter  are  driven 
.entirely  to  the  further  extremity  of  the  rail^road.  The 
^teeth  of .  these  wheels  are  described  as .  being  long,  and 
.placed  far  asunder,  so  as  to  resemble  arms^  while  those 
of,  the  rack,  being  of  course  made  to  correspond,  will  be 
.like  the  rungs  of  a  ladder,;  whose  figure  the  rack  will  as^ 
sume  altogether,  if  constructed  with  doable  sides* 


In  a  matter  capable  of  being  so.  beneficial  to,  the  public 
as  rail-vyays,  we  are  glad  to  be  informed  of  every  con- 
trivance of  ingenious  individuals  at  all  applicable  to  them ; 
for  though  many  of  them  may  be  defective,  others  will  be 
.useful,  and  even  those  of  the  first  description  may  tend  to 
elicit  serviceable  ideas  in  others,  as  well  as  by  their  dis« 
cussion  to  give  more  accuracy  to  opinions  on  this  subject. 

Where  a  longitudinal  body  is  exposed  to  impuJses  on 
eoery  side,  we  believe  the  tubular  form  will  be  the  mosteco- 
nomical,  or  that  in  which  the  smallest  quantity  of  material 
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will  a^rd  the  greatest  strength.  Biit  whete  the  impttlsek 
or  preisfiure  mast  be  dll  at  one  side,  another  form  wffl  hare 
the  advantage,  tvhicb  has  already,  we  believe,  beeil  deter- 
mined by  mathematicians.  Mr.  Wood,  the  author  of  a 
valuable  treatise  on  rail-ways,  lately  published,  says,  that 
on  account  of  the  pressure  moving  over  every  part  of  the 
upper  line  of  the  rail  between  its  supports,  he  would  prefer 
the  form  of  a  semi-ellipse  for  its  lower  part  to  that  of  two 
semi-parabolas,  usually  considered  the  strongest,  where 
the  weight  acts  on  the  apex,  or  in  the  middle  of  the  rail. 
Indeed  it  is  evident  at  the  first  view,  that  if  the  same  quan- 
tity of  metal  which  constitutes  a  tube  of  six  inches  dia- 
meter, and  half  an  inch  in  thickness,  were  formed  into  a 
parallelogram  of  the  same  length,  and  double  the  thickness, 
which  would  then  be  in  depth  about  nin^  inches,  and  an 
inch  in  thickness,  it  would,  when  set  edgewise,  support 
a  much  greater  weight  than  the  tube  before  it  would  break, 
both  being  supported  at  their  ends  solely,  as  is  usual  in 
such  experiments ;  and  we  may  plainly  perceive  that  it 
would  sustain  much  more,  if  formed  as  Mr.  Wood  pro- 
poses, which  would  increase  its  extreme  depth  nearly  thre6 
inches^  without  our  having  recourse  to  the  well-knowH 
rule  for  ascertaining  the  strength  by  this  addition  (of  mul- 
tiplying the  thickness  by  the  square  of  the  depth,  and 
'dividing  the  amount  by  the  length),  which  latter  being 
the  same  in  both  cases,  would,  at  a  rough  estimate,  show 
the  strengtli  of  this  form  to  be  to  that  of  the  other  as  144 
to  81.  To  enter  into  minute  calculations  on  this  point, 
however,  is  neither  suitable  to  our  work,  nor  to  the  limits 
of  this  portion  of  it. 

The  plan  of  conveying  water  for  turning  mills  for  manu- 
facturing purposes,  through  tubes  of  the  diameter  that  a 
quantity  of  metal  would  afford,  less  than  that  of  the  com- 
mon rails  of  rail-roads,  as  proposed  by  the  patentee,  if  a 
serious  one,  and  not  the  offspring  of  hasty  unweighed 
thought,  can  only  proceed  from  a  mistaken  notion,  very 
preveleut  we  find  among  a  certaia  class  of  inventors,  that 
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Aukbrcni  be  forced  through  a  giVea  pipe  with  i^  iiifitiite 
irdocity }  or^  in  odier  words^  l^&t  they  ceti  make  the  fluid 
fiftds  thlroilgh  it  In  any  quantity  In  a  liihited  titne ;  on  wliich 
idea  we  bare  known*  a  worthy  and  ingenious  gentleman 
take  ont  a  patent,  iome  yeaM  ago,  for  an  engine  excelling 
a  perpetnal  motion^  ae  it  was  not  only  to  keep  itself  going, 
bat  a  large  eom  mill  into  the  bargain.  'However  this  may 
be,  it  ia  well  known  that  the  quantity  of  fiaid  possible  to 
be  conveyed  in  a  given  time  must  depend  on  the  size  df 
die  tube ;  and  this  being  limited  as  mentioned,  the  supply 
can  be  1^  no  means  adequate  to  the  purpose  proposed ; 
and  we  much  doubt  wheCher  it  conld  afford  power  even  for 
impeUing  the  carriages  on  the  road  to  any  considerable 
extent*  In  some,  veryfow^  situations  those  pipes  might 
aerve  for  oonveylng  water  for  domestic  purposes,  breweries, 
and  tan«*yards,  for  the  use  of  dyers  and  distillers,  and 
other  purposea  of  this  soit ;  but  for  the  reasons  before  stated, 
we'  cannot  recommend  die  tabular  form  at  all  as  a  bene- 
ficial  one  for  rail-ways. 

The  patentee  is  also  mistaken  fai  su|^poslng  that  there 
would  be  any  advantage  in  forming  two  rails  into  one,  to 
sustain  the  tead  of  two  carriages,  as  proposed  in  his  plah 
for  making  three  rails  serve  the  purposes  of  fouri  in  two 
adjacent  rail-roads ;  as  it  is  evident  that  the  rail  in  the 
middle  must  be  made  double  the  strength  of  two  single 
ones,  to  support  the  load  of  two  carriages  in  passings  and 
aiust  also  be  double  the  breadth,  to  afford  them  room  to 
pass,  and  therefore  has  no  stuff  to  spare  to  increase  its 
depth. 

Of  the  plans  for  moving  carriages  on  rail-ways,  one  very 
like  the  flribt  proposed  by  the  patentee  has  already  been 
made  the  aubjeet  of  a  patent  by  Mr.  R.  Thompson,  of 
Ayton  Cottage.  Some  others  mentioned  by  Mr.  Wood 
resemble  it  also  ;  but  the  plan  of  the  patentee  differs  from 
them  in  having  a  succession  of  revolving  shafts  placed 
along  the  whole  line  for  conveying  the  motion. 

We  cannot  conceive  what  advantage  would  arise  from 
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placing  the6^  Bhafla  witbin  the  tubes,  as  propoded,  unless 
it  might  be  to  find  some  use  for  pipes  that  would  otherwise 
be  unoccupied :  but  passing  by  this  matter,  we  will  ter- 
minate our  remarks  on  the  specificati^Hi  of  this  patent  by 
recommending  the  last  method  for  moring  carriages  oa 
rail*roads  mentioned  in  it,  as  worthy  of  being  the  subject 
of  experiment.  In  several  instances  where  we  have' seen 
carriages  moved  on  rail-roads  by  chains  from  stationptry 
steam  engines,  so  much  friction  and  resistance  appeared  to 
be  produced,  by  the  chains  dragging  along  the  ground, 
which  the  rollers  or  sheaves  over  which  they  passed  seemed 
to  have  little  efiect  in  preventing,  that  .we  have  long  thought 
some  other  better  contrivance  for  effecting  the  same  pur- 
pose was  much  wanted,  and  codceive  that  the  plan  of  the 
patentee  (where  vertical  wheels,  moved  by  shafts,  act  on 
a  long  rack  attached  to  the  carriages,)  promises  to  be  so 
far  superior,  as  it  will  have  much  less  friction  and  wear 
of  parts  than  the  common  mediod,  and  avoid  its  evident 
defects  above-mentioned. 

In  one  of  the  inclined  planes  which  Mr.  Wood-mentions, 
on  which  carriages  were  moved  by  ropes  from  a  fixed 
engine,  the  weight  of  the  rope,  that  of  the  large  wheel  at 
the  top,  and  that  of  the  73  sheaves  over  which  it  passed 
in  a  space  of  716  yards,  amounted  altogether  to  11,817  lbs. 
which  would  be  15*  12  lbs.  to  the  yard,  or  a  little  more 
than  15  lbs.  which  we  should  suppose  would  be  a  sufficient 
proportion  for  the  strength  of  the  shafts  proposed  by  the 
patentee,  if  properly  formed  (in  which  respect  the  tubular 
shape  that  he  so  much  admires  might  be  used  to  good 
purpose),  80  as  to  product  an  apparatus  which,  witb  little 
more  weight  of  parts  than  that  in  use,  would  be  free  from 
its  most  conspicuous  defects  and  chiefest  inconveniences. 
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In  this  water  closet  the  seat  is  made  to  sink  an  inch  or 
more  on  being  pressed  down,  which  depressing  the  short 
arm  of  a  horizontal  lever  placed  beneath,  raises  the  oppo- 
site end  of  the  longer  arm,  which  causes. a  cock  with  three 
ways  to  tnm  a  sixth  part  of  a  revolution,  which  being  fixed 
in  a  pipe  that  leads  from  an  upper  reservoir  of  water  into 
a  cylindrical  vessel  containing  air,  admits  the  water  into 
it,  and  causes  the  air  to  be  compressed  with  a  force  pro* 
portioned  to  the  height  of  the  reservoir  above  it ;  another 
pipe  branches  off  from  the  same  cock,  through  which  the 
water  flows  froin  the  cylindrical  vessel  into  the  basin  or 
pan,  with  an  equal  force,  caused  by  the  reaction  of  the 
compressed  air ;  when  the  pressure  being  taken  from  the 
seat,  admits  the  long  arm  of  the  lever  to  be  depressed  by 
a  spring  placed  above  it  for  that  purpose,  and  the  cock 
thereby  to  be  turned  back  to  its  first  position,  which  closes 
the  communication  between  the  reservoir  and  the  cylin- 
drical vessel)  and  opens  that  between  the  latter  and  the 
pan,  in  the  cock  with  three  ways. 

The  patentee  states  that  the  apparatus  may  be  worked 
aUo  by  moving  a  handle,  and  mentions  tliat  when  the 
height  of  the  reservoir  is  not  sufficient  to  compress  the  air 
in  the  cylindrical  vessel,  that  this  latter  should  be  raised 
five  feet  above  the  seat,  iu  order  to  act  by  the  force  of  the 
fall  of  the  water  in  descending. 

The  patentee  seems  perfectly  conscious  of  the  total 
want  of  novelty  in  every  other  part  of  this  water  closet, 
by  his  laying  his  claim  in  the  specification  particularly 
"  to  the  introduction  of  the  copk  with  three  ways,  in  the 
manner  and  for  the  purpose  explained/' 
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To  produce  steam  of  a  high  temperature  the  patentee. 
Instead  of  a  common  boiler,  uses  a  long  metallic  pipe,  of 
small  diameter,  which  is  coiled  round,  with  its  coils  a 
little  asunder,  so  as  to  inclose  a  space  inside  of  the  form 
of  the  section  of  a  cone,  or  other  convenient  shape,  in 
which  fuel  can  be  placed  for  giving  the  pipe  the  heat 
required. 

Into  one  end  of  this  pipe  water  is  to  be  driven  by  a 
small  forcing  pump,  which,  by  passing  through  the  pipe, 
when  duly  heated  will  come, out  at  the  other  end,  converted 
into  highly  compressed  steam. 

This  is  the  geneml  outline  of  th6  contrivance.  For  its 
particular  application,  though  the  patentee  does  not  con- 
fine himself  to  any  particular  shape  for  the  outline  of  the 
receptacle  for  the  fuel,  which  the  coils  of  his  pipe  are  to 
produce,  he  however  recommends  two,  of  which  he  gives 
drawings.  The  outside  of  the  first  exhibits,  by  the  dispo- 
sition of  its  coils,  somewhat  of  an  ovoide  form,  obtrun- 
cated at  its  lower  extremity,  and  contiticted  above  in  the 
place  where  the  smoke  is  to  pass  upwards ;  and  at  the 
inside  they  are  bent  round  so  as  to  produce  an  elevated 
bottom,  in  the  shape  of  a  hollow  cone,  the  base  of  which 
joins  the  lower  part  of  the  external  portion,  at  a  section  of 
the  ovoide  figure,  somewhat  above  the  lowest  of  its  foci. 

Tlie  other  figure  in  the  drawings  is  in  the  form,  exter- 
nally, of  an  obtruncated  cone,  with  the  base  turned  up- 
wards, and  inside  the  coils  produce  the  same  elevated 
conical  bottom  as  in  that  described,  with  its  broadest 
part  joining  the  lowest  portion  of  the  external  part,  in  a 
similar  manner.  This  tatter  shape  is  intended  for  the  use 
of  locomotive  engines,  as  it  will  facilitate  the  introduction 
of  fuel  by  its  wide  opening  above,  where  it  is  to  be  thrown 


IB.  TIui  otef  8)if^  ia  idtexideii  for  glinartl  pwrpoiesi 
And  in  U  t)ie  fuelia  either  to  be  thrown  into  the  upper 
partf  vbere  the  raioke  eecapes^  or  the  coils 'ave  to  be  ar? 
ranged  to  aa  to  leave  an  opening  at  the  aide  for  that  par^ 
(>oae.  In  both  metboda  the  whole  is  to  be  surrounded 
outride  by  a  plate  iron  casei  which,  to  more  perfeotly 
confine  the  heat,  should  be  double ;  or,  in  other  words,  n 
second  case  dionld  be  placed  outside  the  first,  and  the 
space  between  the  two  should  be  filled  with  brick  dust, 
coal  ashes,  or  some  other  bad  conductor  of  heat. 

The  bottom  of  the  case,  and  of  the  coil-formed  fuel* 
holder,  renbi  on  a  flat  metal  ring,  beneath  which  is  a 
hoUuw  cone  of  metal  plate,  with  its  base  next  the  flat  ring, 
which  eomreys  the  ashes  from  the  fuel  into  a  closed  ash 
pit  below. 

The  coals,  or  other  fuel,  are  to  be  burned  in  the  space 
between  the  el^^yated  conical  bottom  and  the  external 
coiUformed  receptacle,  the  conical  bottom  rising  two- 
thirds  of  the  height  of  the  latter,  to  admit  of  its  disposition 
in  this  planner.  The  air  necessary  for  the  fire  is  recom-* 
mended  to  be  introduced  below  into  the  conical  ash  tunnel, 
by  the  pressure  of  bellows,  in  preference  to  leaving  the 
ash  pit  open. 

The  pipe  is  described  as  being  maj^e  of  copper,  but  the 
patentee  states  that  it  may  be  also  made  of  other  metals, 
particulariaing  platina,  gold,  and  silver,  for  this  purpose, 
rather  unnecessarily,  as  their  great  cost  must  in  general 
preclude  their  being  thus  applied.  It  should  be  noted  that 
the  external  fuel  receptacle,  and  its  internal  conical  bottom, 
are  both  formed  of  one  continued  pipe,  so  that  the  water 
introduced  may  pass  through  the  whole  successively.  The 
patentee  advises  its  being  admitted  into  the  pipe  at  the  top 
of  the  outside  receptacle^  when,  from  the  disposition  of 
the  coils,  it  will  descend  spirally  through  them  to  the 
lowest  part,  over  the  flat  annular  support,  after  which  it 
will  rise  circuitously  through  the  coils  of  the  oonical  bot« 
UMy  an{}  pass  out  at  its  apex  into  a  pipe,  which  descends 
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itiiside  in  the  hollo w  part  of  diid  botlcpn^  and  from  tfaenea 
goes  to  the  steam  engine.  The  o^ils  4f*ibe  fnpe  iti  this 
conical  bottom  are  platted  sufficiently  aMind^r  to  Mfme  as 
a  grate  under  and  within  the- fuel,  both  for  the  adhoiissiaii 
of  air.  and  the  transmission  of  the  ashes  downwards :  and 
the  mode  described,  in*  which  the>  water  is' to  circulate 
thi^ougli  the  coils  of  the  pipe,  is  t^tat- which  the  patentee 
advises'  as  best  for  gradually  increasing  its  temperaiure  to 
the  highest  pitch  required. 

To  produce  the  steam  necessary  for  an  engtne  of  atwo* 
horse  power,  the  patentee  states  that  a  pipe  \50(tet  long 
should  be  used  ;  and  that  to  sustain  an  internal  pn^sure 
equal  to  IdO  pounds  on  a  square  inch,  it  iBkould,  when 
made  of  copper,  have  its  internal  diameter  not  greater  than 
three-sixteenths  of  an  inch,  while  its  thickness,  was  oue« 
sixteenth  of  an  inch,  (its  largest  cKameter  from  out  lo  out 
being  thus  frve^sixteenfths  in  extent).  •  When  it  is  made  of 
another  mietal,  its  thickness  mast  be  varied  accordingly.  • 

The  reservoir  for  the  water,  ithich  is  to  be  ifijeotediuto 
the  pipe,  is  represented  as  placed  above  the  fire-place  in 
the  arrangement  for'  stationary  Engines.  In  thoise  whidi 
are  to  be  Used  in  carriages  it  must  of  course  have  a  po** 
sition  more  suitable  to  their  circumstances. 

When  engines  of  greater  power  Chan  that  mentioned  are 
to  be  supplied  with  steam,  a  number  of  pipes,  disposed  as 
described,  either  arranged  so  as  to  foitn  several  distinct 
fire-places,  or  all  combined  in  a  single  one,  may  be  used ; 
the  proportion  of  which  must  de|>end  on  the  quantity  of 
steam  required.  They  may  also  be  heated  either  by  tlie 
immediate  contact  of  burning  fuel,'  by  reflected^  radiated, 
or  (Combined  heat,  or  by  inflamed  gftses. 

The  size,  shape,  and  arrangement  of  the  Coils  of  pipes 
may  be  also  varied,  provided  they  are  continued  witliout 
interruption  from  the  extremity  where  the  water  is  injected^ 
to  that  where  the  steam  passes  off  to  th%  engine.  The 
furnace  may  a|sb  be  formed  and  constructed  in  several 
different  modes,  to  produce  the  same  effect ;  the  patentee 
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klse  states  thiit  the  pipes  tnay  be  luted  or  coated  witb  fine 
chy,  or  other  materials  of  a  proper  descriptioiii  to  protect 
them  from  too  rapid  corrosion  by  the  elevated  temperature 
irfaioh  they  are  to  encottnter. 

We  haTe  observed  in  the  aecoant  of  Mr.  Burstal's  patent 
m  ibis  Number,  that  gretit  hopes  were  entertained  of  form* 
ittg  li^ht  boileMy  or  steafm  generators^  by  the  principle 
ui^d  in  the  tabular  ones  here  described,  provided  Mr. 
Perkins's  patent  improvement  was  added  to  them  of  con- 
fining the  water  in  them  by  a  valve,  till  it  was  required  to 
be  let  off  4o  the  engine  in  a  highly  elastic  state,  or  of  steam 
strongly  compressed,  as  otherwise  we.  are  convinced  from 
experiflfients,  which  we  have  seen,  that  die  ateam  formed 
at  the  lower  end  of  the  tubes,  would  blow  most  of  the 
wdter  out  of  the  rest,  and  leave  them  nearly  empty  to  the 
action  of  the  fire.  In  the  method  proposed  by  the  patentee, 
the  valves  of  the  engine  would  alone  stop  the  tubes ;  but| 
lolig  as  the  tubes  are  directed  to  be,  we  do  not  think  their 
leAgtli  alone  would  prevent  water  occasionally  passing  into 
the  engine  along  with  the  steam,  if  the  valve  above-men* 
tiofied  w^s  not  also  used  for  confining  the  water  in  them 
till  the  proper  moment  of  delivery. 
'  Several  patents  have  been  obtainckl  for  tubular  boilers. 
One  was  granted  for  this*  purpose  to  Mr.  Cox  Stephens,  in 
1805  (for  which  see  Repertory  of  Arts,  &c.  second  series, 
VoU  VII.  p.  17*3),  but  of  a  different  form  and  construction 
from  the  above.  Mr.  Woolf  also  use4  tubular  boilers  in 
some  of  his  patent  steam  engines  several  years  ago,  but 
the  tubes  were  of  a  much  larger  description  than  those 
of  Mn  Paul,  and  arranged  very  differently.  Mr.  James 
CUrdy,  of  New-  York,  also  obtained  a  patent  for  a  species 
of  tubular  boiler  or  steam  generator,  in  June,  1824 ;  but 
die  tube  which  he  used,  both  in  siae  and  other  respects, 
varied  esseatlhlly  from  that  of  the  present  patent.  Indeed, 
Mr^  <Pi^ul  does  not  introduce  his  patent  steam-generator 
ts  bis  own  inventioUi  or  as  one  entirely  new,  as  he  candid]/ 


194  Wv*i*f«  ^  Nw  Put^s. 

9tatQi  U  to  be  the  cofUrivence  of  M.  M,  ^[levoii  ^ 
MwluuiBi  who  in  1813  obtained  a  bref^et  d^iwoeMUm  of,  IQ 
yfftr^.for  it  iSL  Paria. 

In  the  present  st^te  of  the  inventioPt  and  as  it  regards 
the  important  object  we  have  stated,  we  can  only  consider 
it  aa  an  experimie^t  of  which  we  have  coasid^blo  expec- 
tatiops,  and,  from  wishing  it  to  succeed,  hare  giTen  the 
fioregoing  advice  relative  to  its  improvena^t.  We  also 
think  the  arrangement  of  the  coils  of  pipe  is  far  fiom  being 
the  best  that  might  be  used,  on  account  of  their  depending 
too  much  pn  th^  lateral  communication  of  heat  for  tlieir 
increase  of  temperature,  in  which  direction  Count  Bain^brd, 
many  years  since,  proved  that  very  little  heat  could  be 
conrayed  in  comparison  of  that  given  ffom  below  upwards, 
I^  an  equal  quantity  of  combustibles*  The  using  those 
fine  tubes  as  bars  to  support  fuel,  is  also  injudicious,  es* 
pecially  for  our  coals,  which  require  the  application  of  the 
poker  so 'much,  and  are  so  liable  to  the  species  of  fusion 
called ''  clinking,"  by  either  of  which  these  small  tubes  w<;uld 
soon  be  destroyed.  Instead  of  this  we  would  recommend 
that  iron  pipes,  sufficiently  strong,  should  be  employed 
&r  supporting  the  fuel,  made  to  oommunicate  with  one 
another,  like  those  in  Mr*  Chapman's  furnace  (for  which 
he  received  a  premium  from  the  Society  of  Arts),  described 
in  our  46th  vol.,  and  that  water  should  be  drawn  through 
those  iron  tubes  from  the  reservoir  by  the  forcing  pump, 
before  it  was  injected  by  it  into  the  coils  of  liie  long  copper 
pipe.  And  these  latter  would  most  probably  have  a  better 
effect,  if  arranged  above  the  fire-*plaoe  in  the  form  of  a  low 
•blong  ovoidal  dome,  somewhat  similar  to  the  upper  part 
of  a  reverberating  furnace ;  and  also  if  covered  above  by  an 
arch  of  materials  which  slowly  transmitted  heat,  than  when 
disposed  as  .directed  by  the  patentee* 

We  have  to  add  that  water  may  also  be  prevented  from 
being  forced  into  the  steam  engine  along  with  the  steam, 
by  using  a  small  forcing  pUmp  to  inject  so  minute  a  portion 
at  each  stroke,  that  H^  whole  of  it  will  be  wm»ti&^  into 


ftteaiti  in  passitig  tiureu^  tiiQ  long  t^  h»t  pip6»  ^hich 
method  wa  beliftve  H  to  be  the  intention  of  tbf  pdteiite^  tp 
u&e.  But  in  tbi3  wayinpfit  of  the  stisioa  wiU  be  o<H(?ertef) 
into  hydrogeD,  Bul^ec^t  to  be  eiiiploded  bjr  frequent  caflot 
alties;  and  the.  pipes  eI»o  will  be  wom  out  much  more 
lapidly  then  in  the  method  aboTO  [Hropoeed* 
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Patent  granted  to  Jaues  Neville^  of  Bi^Ureet,  SkmthwarJc,  JSn» 
gtneer,  and  to  William  Busk^  of  Broad-street,  Esq.  for  improve^ 
menis  in  propelling  ships,  boats,  or  other  vessels,  or  floating  bodies, 
Duted  Septettiber  16^  1824. 

r 

Two  methods  pre  described,  in  the  specifieatioo  of  this 
patient,  for  propeliing  vessels.  In  the  first  the  vessel  is 
sloped  from  jthe  middle  of  its  bottom  upwards' to  the  stem^ 
a  little  abov^  the  level  of  the  water,  and  this  slope  is  in^ 
dlosed  by  a,  vertiQsl  pajrtition  lengthwise  at  each  side, 
baving  tfaie  space  at  the  stern  open.  la  the  lowet  part  of 
the  iuclo^urp  thus  formed,  are  placed  three  horizontal 
frames,  a:Ktending  its  whole  length,  moveable  by  hinges 
at  the  ends  next  the  middle  o£  the  boat,  and  arrMged  so 
as  to  move  freely  up  and  down  witiiin  the  inclosed  wedge* 
formed  space  described.  The  middle  one  of  these  frames 
is  twioe  the  breadth  of  either  .of  the  two  outer  ones,  and 
each  of  them  is  furnished  with  six  square  valves,  all  move- 
Able  on  binges  at  their  fore  ends,  but  managed  so  that  the 
four  of  each  set  which  are  next  the  stern  open  downwards 
to  a  certain  extent,  while  the  other  two  of  each,  which 
are  next  the  middle  of  the  boat,,  open  upwards.  These 
valves  are  so  constructed,  that  they  do  not  open  more  than 
in  an  angle  of  45  degrees  with  the  frames ;  and  the  fratnes 
also  are  fixed  so  th^^t  tbey  cannot  move  further  upwards 
then  to  bring  these  valves  to  a  horizontal  position.  A  steam 
fingine^  {4aeed4nsid|9  the  vessel,  is  to  move  these  frunen  up 
and  doWn  by  rods  ascendingCrom  their  hinder extremitiesy 
in  snqfa  ^  maimer  that  the  middle  frame  always  is  nu)?ed 
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in  a  reversed  divection  from  Ae  two  ouUide  on^9.  Tbese 
frames  wiUi  the  valves  are  called  paddles  in  the  specifica- 
tion, and  their  intended  mode  of  operation  is  to  act  ob* 
liquely  on  the  water,  in  the  nature  of  inclined  planes,  and 
by  the  reaction  to  impel  the  boat  forwards.  The  intention 
of  the  two  valves  in  each  frame  next  the  middle  of  the 
boat  opening  in  a  reversed  direction  from  the  rest,  is  to 
admit  the  water  more  qnickly  to  replace  that  driven  out 
by  the  action  of  the  other  valves  of  the  paddles.  The 
middle  paddle  is  made  twice  the  breadth  of  each  of  the 
others  to  balance  their  joint  eifect,  and  their  moving  in 
opposite  directions,  is  in  order  to  make  the  motion  of  the 
boat  more  steady. 

The  other  method  of  moving  vessels  proposed,  is  by  the 
supposed  action  of  compressed  air  forced  through  a  sort 
of  trough  at  the  bottom  of  the  vessel,  formed  like  the 
wedge*  shaped  inclosure  of  the  lower  part  of  the  vessel  first 
described  (and  sloped  upwards  from  the  middle  of  the 
vessel  likewise,  in  a  similar  manner  to  the  stem,  where  it 
is  open  also  as  that  is),  bat  which  at  the  bottom  is  closed 
by  a  horizontal  floor,  which  prevents  the  entrance  of  the 
water  in  that  direction.  A  blowing  cylinder,  such  as  is 
used  in  some  founderies,  worked  by  a  steam*engine  inside 
the  vessel,  is  to  impel  air  into  the  extremity  of  this  trough, 
which  passing  backwards  to  the  stem,  is  there  expelled 
into  the  sea ;  and  the  patentee  supposes  that  by  its  being 
thus  driven  out  in  that  direction,  it  will  force  the  vessel 
forwards  by  die  reaction  of  the  water. 


Of  the  first  method  for  propelling  vessels  mentioned  in 
this  specification,  we  have  to  observe,  that  the  action  of 
inclined  planes  for  this  purpose  was  proposed  so  early  as 
the  year  1767,  by  the  weU^known  Daniel  Bernouilii ;  se- 
veral other  methods  have  since  been  published  for  their 
application  to  the  same  design,  nmong  which  a  very  inge* 
nious  but  complicated  one  was  inserted  in  the  20th  vol.  of 
the  Atmales  des  ArtSj  a  translation  of  whioh  pi^er^  con^- 
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iaining  also  an  account  of  Bemomlli's  plan^  with  a  page 
or  two  of  observationp,  will  be  found  in  the  Retrospect  of 
Arte,  8ic.  Vol.  I.  p.  243. 

The  action  of  inclined  planes  is  that  which  nature  uses 
in  producing  the  rapid  motion  of  fishes ;  and  it  is  also 
used  largely  by  the  Chinese  in  impelling  vessels,  some  of 
which  are  of  a  considerable  size^  in  the  simple  apfrficatipn 
of  it  in  skulling,  they  sometimes  using  very  large  oars  for 
the  purpose,  worked  by  six  or  eight  men  together.  Some 
of  the  South  sea  islanders  apply  it  also  in  a  singular  man<- 
ner  for  the  same  purpose  in  their  double  canoeS|  from  a 
frame  in  the  centre  of  which  they  let  down  their  paddles 
in  a  vertical  direction,  and  work  them  to  and  fVo  across 
the  frame,  with  the  blades  alternately  reversed  \ti  their 
angular  position  towards  the  course  of  the  canoe. 

The  want  of  success  of  the  more  complicated  methods, 
l¥hich  have  been  tried  for  this  purpose,  appears  to  have 
arisen  from  their  having  frames,  and  other  parts  belonging 
to  them,  moving  in  the  water,  which  had  no  direct  action 
in  impelling  the  yessels,  and  which,  by  their  resistance  ip 
the  water,  retarded  their  progress.  The  parts  also  >irhich 
really  acted,  or  the  inclined  planes,  were  in  general  too 
large  in  proportion  to  the  power  with  -which  they  were 
moved,  from  which  defect  they  moved  the  water  by  a 
'churning  action,  instead  of  impelling  the  boat  As  it  is 
evident  the  plan  of  the  patentees,  for  applying  inclined 
planes  to  this  purpose,  has  both  these  imperfections^  it 
cannot  be  expected  that  it  will  have  much  power  for  the 
'design  intended. 

The  method  proposed  for  impelling  vessels  by  com- 
pressed air,  which  is  the  second  mentioned  in  the'specift- 
'cation  of  this  patent,  seemB  W  imperfect  imitation  of  one 
published  in  1816,  by  Mr.  J.  W.  Boswell,  for  the  same  pur- 
pose (for  which  see  Repertory  of  Arts,  Vol.  xxvk  p.  ^1), 
in  which  compressed  air  was  made  to  act  upwards  on  an 
.  inclined  plane  (formed  at  the  iQwer  part  of  the  vei^el,  next 
the  stehi),  with  a  force  equal  to  the  weight  of  waler^at 
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fkiight  be  contaiiie ^  iti  the  space  Which  it  occupied ;  or 
more  precisely,  with  a  force  equal  to  the  difFerencfe  between 
the  weight  of  a  column  of  water,  of  the  depth  from  the 
€urfiice  to  the  bottom  of  the  space  occupied  by  the  air^ 
and  of  the  same  base,  and  that  of  another  column  of  the 
same  depth  and  base,  but  composed  partly  of  the  com- 
pressed air,  and  partly  of  water,  as  will  be  found  more 
particularly  stated  in  the  paper  mentioned.  The  plan  of 
the  patentees  has,  indeed,  an  inclined  plane,  represented 
in  the  drawing  of  the  trough  or  tube,  into  which  the  air  is 
to  be  forced,  the  upper  part  of  it  being  made  in  that  form ; 
but  then  the  operation  of  the  air  on  it  as  an  inclined  plane 
is  entirely  destroyed  by  the  floor  at  the  bottom  of  the 
trough,  which  prevents  the  pressure  of  the  water  from  the 
bottom  upwards  on  the  air,  and  only  admits  it  in  a  hori- 
zontal position  from  the  stem,  by  which  means  the  com* 
pressed  air  can  only  act  from  behind  by  the  force  with 
which  it  can  be  driven  out  there  against  the  water,  which, 
on  account  of  its  little  specific  gravity^  and  consequent 
very  small  momentum,  will  have  but  an  extremely  limited 
power  to  impel  the  vessel. 


i^»»^— ^■■.i^  II    II  >i» 


Patent  granted  to  Timothy  Bvr8T  all,  formerly  of  Bankside,  South* 
work,  hvtt  now  of  Leith,  and  to  John  Hill,  of  Greenwich,  now  of 
Bath,  Engiwtert,  fir  a  locomotive  or  steam  tarriage,  for  the  convey'* 
oftcf  tfmaib,  poismgeti,  andgoodi.    Dated  February  3,  1825. 

The  peculiar  contrivances  used  in  this  engine  are  class^ 
under  three  heads  in  the  speciiidation  ;  one  of  which  re- 
lates to  the  formation  of  die  boiler,  another  to  the  mode 
of  supplying  it  with  watery  and  the  third  to  the  general 
construction  of  the  machinery*  ^ 

The  boiler  is  divided  by  upright  partitions  into  seveiml 
.  shallow  <X)mpartnent8,  which  open  above  into  a  low  spaoe 
between  them  and  the  top>  which  forms  a  steam^reservoir. 
The  fiie»place  beneath  Has  a  fine  that  passes  under  each 
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of  these  compartments  in  its  way  to  the  ohimney.  tt  ii 
to  be  supplied  with  coals  by  a  feeding  machine,  if  th^ 
most  perfect  performance  is  desired,  and  is  to  have  the 
air,  which  it  will  require,  pressed  into  it  by  a  blowing 
cylinder,  which  the  patentees  state  will  prevent  the  forma-^ 
tion  of  dense  smoke,  llie  water  is  made  to  pass  the  boiler 
from  a  plate^iron  reservoir,  placed  beneath  the  perch  of 
the  carriage,  by  two  small  air  pumps,  which  force  air  into 
it,  and  by  its  pressure  on  the  water  cause  it  to  rise  through 
a  copper  tube  into  the  boiler,  round  which  the  tube  circu-^ 
lates  through  all  the  compartments,  into  each  of  which  it 
has  an  opening  for  supplying  it  separately  with  water. 
The  diameter  of  the  air  pumps  is  to  be  such  as  will  causd 
them  to  make  water  pa6s  equal  to  the  consumption  of  th^ 
steam.  They  force  the  air  in  the  first  instance  into  a 
hollow  metallic  globe,  placed  above  the  wateir  reservoir, 
in  which  there  is  a  valve,  pressed  by  a  spring  or  weight, 
that  permits  such  part  of  the  air  to  escape  as  exceeds  the 
quantity  regulated  by  its  pressure,  and  which  of  course  ]& 
limited  also  by  the  height  of  tlie  water  in  the  boiler,  though 
we  think  not  expressly  stated,  by  some  of  the  methods  In 
use  for  that  purpose.  The  pressure  is  to  be  sufficient  to 
confine  the  steam  at  a  heat  from  260®  to  600^  Fahrenheit. 

The  water  in  the  reservoif,  and  the  coals  in  the  recep- 
tacle for  their  supply,  are  to  be  replenished  as  wanted,  at 
the  stages  where  the  carriage  is  to  stop  in  its  journey. 

The  boiler  and  furnace  are  suspended  by  horizontal 
springs  behind  the  hind  axle,  from  the  frame-Work  of  the 
carriage.  The  two  working  cylinders  of  the  steam-engin6 
are  fixed  befbre  the  axle,  and  act  on  it  by  tWo  beams, 
which  are  put  in  motion  by  their  piston  rods,  the  other 
ends  of  which  beams  tutn  two  cranks  on  the  axle  by  th6 
impelling  rods  which  connect  them ;  one  of  which  cranks 
is  at  right  angles  to  the  othei*,  to  preserve  the  continued 
rotation  ofthe'axle,  on  the  well-known  principle  |>ractised 
in  steam-bOats.  The  piston  rods  are  inade  to  work  perpen- 
dicularly by  the  paT&llel  ^  geer,^  as  it  is  called;*comnionIy 
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used  for  this  purpose,  and  the  valves  of  the  engine  a|B 
shifted  as  desired  in  some  of  the  usual  modes.  The  steam 
is  conveyed  from  the  top  of  the  boiler  to  the  working 
cylinders,  by  a  copper  tube  of  due  dimensions,  which  is 
piade  to  bend  round  so  as  to  form  an  entire  vertical  ring 
before  it  enters  them,  which  the  patentees  assert  will  pre- 
vent its  being  broken,  or  its  joints  from  beiag  made  to 
leak  by  ihe  jolting  of  the  carriage. 

The  carriage  could  be  impelled  by  the  motion  of  the 
hind  axle  alone  in  roads  nearly  level,  but  when  they  are  ot 
a  nature  to  require  the  fore  axle  being  turned  also  by  the 
engine,  then  a  shaft,  placed  beneath  the  perch,  communi* 
cates  the  motion  to  it  from  the  hind  axle  by  bevel  tooUied 
wheels,  in  the  manner  common  for  such  motions,  a  due 
regard  being  had  to  the  horizontal  motion  of  this  axle, 
necessary  for  the  direction  of  the  course  of  the  carriage, 
which  is  provided  for  by  having  a  horizontal  wheel,  move* 
able  round  the  centre  of  the  linch  pin  placed  above  it, 
which  the  communicating  shaft  turns  first,  and  from  which 
the  motion  is  continued  to  the  axle  by  a  vertical  wheel 
attached  to  the  latter. 

The  mode  of  giving  motion  to  the  two  axles  described, 
of  course  imphes  that  the  naves  of  the  wheels  must  be 
fixed  to  them ;  but  there  is  a  particularity  in  doing  this, 
that  requires  further  explanation. 

One  of  the  wheels  on  each  axle  is  fastened  to  it  by  a 
wheel  or  disk,  viith  projections  at  its  side,  which  correspond 
with  similar  projections  on  the  inside  face  of  the  nave ; 
and  which,  being  constructed  so  as  to  slide  towards  or 
from  the  nave  on  a  square  part  of  the  axle,  by  the  inter- 
vention of  levers,  permit  the  wheel  to  turn  freely  on  the 
axis,  independent  of  the  motion  of  the  latter,  or  again 
connect  them  so  as  to  move  together  when  required ;  the 
use  of  which  is,  to  admit  of  the  two  wheels  at  one  side 
moving  at  times  faster  than  the  other  two;  which  will  be 
necessary  when  the  carriage  is  to  turn  round,  or  when  it  is 
to  move  on  a  circular  part  of  the  road. 
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The  appisuratas  for  efFecting  the  purpose  described .  is 
called  a  *^  clutch  wheel "  by  the  patentees,  and  resembles 
those  used  for  similar  purposes  in  mills,  in  several  difierent 
combinations,  well  known  to  mechanists. 

A  contrivance  for  retarding  or  stopping  the  motion  of 
the' whieels/ necessary  in  descending  hills,  is  also  added, 
which  causes  segments  of  circles  to  press  with  great  force 
on  the  naves  of  the  wheels,  by  the  medium  of  levers, 
properly  disposed,  which  communicate  with  a  pedal  placed 
beneath  the  feefof  the  conductor,  under  the  seat  in  front, 
by  pressing  on  which  he  can  stop  the  wheels  when  he 
pleases.  A  second  pedal,  in  the  same  place,  connected  in 
a  similar  manner  with  the  coupling  apparatus  above  de- 
scribed, enables  him  tp  join  the  wheels  mentioned  to  the 
axles,  or  disengage  them,  as  he  thinks  proper.  By.  the 
handles  of  two  rods,  placed  also  convenient  to  the  seat  of 
the  conductor,  one  of  which  rods  passes  to  the  .throttle 
valve  of  the. steam  pipe,  and  the  other  to  a  cock  in  the 
water  pipe,  he  can,  as  is  required,  regulate  the  supply  of 
water  and  of  steam,  and  by  the  latter  pow/er  increase  or 
diminish  the.  motion  of  the  carriage,  or  stop  it  altogether. 

The  conductor,  also  directs  the  course  of  the  carriage  : 
for  this  purpose  his  seat  is  placed  in  front,  before  the  bout 
wheels,  as  the  most  convenient  situation  ;  and  directly 
before  him  is  fixed  a  horizontal  steering  wheel,  similar  to 
those  used  in  ships/ which  by  intermediate  wheels  acts  on 
a  toothed  segment  of  a  circle,  fixed  beneath  to  the  frame 
of  the  carriage.,  whose  axis  is  concentric  with,  that  of  the 
linch  pin;  and  by  turiiing  which  steering  wheel  to  the 
right  or  the  left;,  the  conductor  can  cause  the  carriage  to 
move  to  either  side,'  as  is  necessary. 

The  patentees  also  describe  an  index,  which  they  have 
contrived,  to  be  placed  near  the  steering  wheel,  by  looking 
at  which  the  conductor  can  ascertain  the  exact  angle  to 
which  he  should  turn  round  the.  wheel ;  but  we  apprehend 
this  instrument,  however  ingenious,  would  not.  be  much 
required  in  practice.  ' 

VOL.  I.  p 
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In  the  drftwtBgQ  wUcsh  accompany  tkts  s piscifif^on,  Che 
body  of  a  coach  for  pagsengers  Is  represented,  pkced  aa 
usual,  between  the  two  axles  of  the  carriage,  and  kaving 
fore  and  hind  boots,  similar  to  those  of  stage  oonveyancea  ^ 
but  the  patentees  state  that  this  p^  may  be  altered  ac- 
cording to  the  uses  for  which  the  carriage  is  intended; 
and  may  of  course  be  made  like  the  body  of  a  waggon,  if 
designed  for  carrying  mercantile  goods. 

The  hind  wheels  are  represented  of  large  dimensionSi 
and  both  they  and  the  fore  wheels  as  being  furnished 
with  metallic  naves.  It  is  stated  also  in  the  specification^ 
that  the  toothed  wheels,  which  are  used  to  communicate 
the  motion  of  the  hind  axle  to  the  fore  axle,  should  be  se 
proportioned  in  size  to  each  other,  that  they  may  cause 
the  fore  wheels  of  the  carriage  to  more  as  much  quicker 
round  than  the  hind  wheels  as  their  peripfaeries  are  less^ 
in  order  to  make  them  operate  equally  on  the  road,-  and 
keep  pace  with  their  long-spoked  neighbours; 

TIiIq  steam  carriage,  though  apparently  designed  for 
common  roadd,  may  also  be  used  on  rail«*wayB,  in  Which 
•case  it  is  evident  the  steering  apparatus  miglit  be  omitted^ 
as  the  vehicles  are  guided  on  them  by  mere  simple  con- 
trivances. 


The  patentees  seem  to  have  taken  great  pains  to  render 
this  steam  carriage  as  perfect  as  the  knowledge  hs  yet  ao<- 
quired,  relative  to  this  mode  of  conveyance^  would  permit; 
and  the  evident  improvement  which  it  exhibits  on  ^ome  of 
its  predecessors,  gives  great  hopes  that  the  desirable  obn 
ject  of  making  steam  carriages  capable  of  moving  e£Pectuw 
ally  on  common  roads,  will  be  attained  at  no  distant 
period. 

The  great  impediment  to  the  application  of  steam  car- 
riages to  common  roads,  is  their  enormous  weight,  which 
in  few  cases,  yet  made  public,  has  been  much  less  than 
eight  tons ;  to  which,  if  the  usual  load  of  goods  put  oq  an 


stage  wc^ons  being  one  of  the  objects  of  the  patenteei)^ 
»a  cfMKHDon  rood  yal  made  coul4  aunP^rt  thew.    It  would 
•thefcfiore  be  aa  Q^eot  well  wovtl)  that  iogepuity  whieb.ifap 
.patentee  have  shown  in  the  coostruetipii  of  diei|r  steaia 
caxriagey  to  pontriye  laeanp  for  leaaeaing  the  weight  af 
l^hose  vebidea  in  every  possible  way,  as  well  as  to  pursbe 
ihaplan  already  used  on  railway 8»  of  having  earriagea  for 
Donveying  the  mercantile  goods,  or  the  passengers,  quite 
distiuQl  from  that  of  the  steam  engine^  which,  for  the  latter 
•fiqrpose,  would  alfip  be  desirable  for  other  ol^rious-r^asonst; 
ibr,  .esolHsive.  of  the  idea  of  dajiger,  wbioh.sitting  clofle  tf> 
a  oaldroii  af  boiling  watei*,  subjeot  to  be  precipitated  op 
t^m  byw  unlpoky  stone  or  rut  in  the  road,  might  give 
tq  people  otherwise  not  very  timorous,  tiie  great  heat  of  the 
/untace  and  b^ilef  would  be  very  objectionable,  sjt  leatft 
during  the  warm  months*    la  this  way  the  steam  earriagea 
•would  serve  the  pmpoae  of  horses  to  dmw  other  carriages 
(which  ^ey  so  fc^r  resemble,  that  en  the  rail  roads  whew 
they  are  used  Ihey  are  called,  we  are  informed,  iron  korsft, 
by  the  workmen)  {  and  for  conunoii  roads  this  separation 
vof  the  weigl\t  on-  separate  carriages  would  be  even  much 
.moie  necessary  than  for  rail  roads,  on  account  pf  their 
beiag  formed  pf  materials  so  much  less  hard  aad  du- 
rable. .  Among  the  methods  pcoposedfor  making  engines 
more  light,  that  of  using  boilers  constructed  of  small  pipes 
seems  very  worthy  of  attention^  severed  modes  of  which 
have  been  already  made  public ;  among  the  more  recent 
of  which,  that  for  which  Mr.  Theodore  Paul  has  lately 
obtained  a  patent  (an  account  of  which  is  inserted  in  our 
present  If  umber),  iseems  in  some  req[ieots  to  deserve  a  pre- 
Icreiice ;  hut  requiring^  in  order  to  oompl^te  it,  the  addifiom 
of  Mr.  Perkins's  patent  principle,  of  confining  the  heated 
water  in  the  pipes  by  a  weighted  yalye,  till  the  instant  f  f 
its  beipg  let  off  to.  a^t  on  the. piston  of  the  engine  is\  tl|e 
-  fqraa  of  .steam  i  as  the.water  without  «diis  would  .heUowD 
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totally  out  of  the  pipes  by  the  steam  foaned  in  Us  imnn 
extremities. 

The  method  of  forcing  the  water  into  the  boiler  by  die 
pressure  of  air,  in  an  engine  where  no  condensation  is  re- 
<}uiredy  which  is  the  case  in  that  of  the  patentees,  can  do 
no  injury  to  the  general  effect^  and  may  be  of  some  service 
on  the  principle  applied  in  M.  Latour's  air  engine  (for 
which  see  Nicholson's  Phil.  Jour.  vol.  xxix,  p.  176),  who 
caused  a  wheel  to  revolve  by  the  expansion  which  the  air 
received  in  passing  from  cold  water  into  that  heated  to  the 
boiling  point ;  and  as  some  of  the  air  pressed  into  the  pa- 
tentees' water  reservoir  will  be  absorbed  by  the  water,  and 
pass  over  with  it  into  the  boiler,  it  will  so  far  have  a  similar 
e&ct.  It  is  also  probable  that  the  air  pumps  will  keep 
longer  and  better  in  order  than  small  water  forcing  pumps, 
both  from  air  having  less  action  on  metal,  and  not  being 
BO  Hable  to  carry  along  with  it  extraneous  substances. 

It  having  seemed  evident  to  us,  that  the  name  ^'  hw- 
motive  carriage,"  given  to  that  of  the  patentees,  in  their 
specification,  may  have  arisen  from  a  mistake  of  the 
copying  clerk,  for  the  word  locomoiivei  we  have  altered  it 
•accordingly  in  the  title.  It  seems  proper,  however,  to 
notice,  tha^the  name  is  written  ''  hw^motive ''  in  the  titie, 
aiid  through  all  parts  of  the  specification,  where  it  occurs 
in  that  document,  as  examined  at  the  enrolment  office*    • 


Paieni  granted  to  Joseph  Apsdiv,  of  Leeds,  Bncklaofer,  fir  a  method 

of  making  lime.    Dated  June  7,  1895. 

This  method  of  making  lime  consists  in  taking  the 
'^  puddle  "  or  '^  powder "  of  roads  made  of  limestone,  and 
drying  it  by  the  application  of  fire  or  of  steam,  or  by  ex- 
posure to  the  air,  properly  spread  out;  and  when  thus 
prepared,  in  burning  it  in  a  lirae-kiln,  according,  to  the 
common  method  for  making  lime.    After  which,  the  pa- 
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ttotttee  %b9Mb,  it  will  be  fit  to  be  used  as  lime,  both  for 
nutking  mortar,  with  a  due  addition  of  sand,  and  for 
i^caltaral  purposes. 


In  districts  where  good  limestone  is  sufEciently  plenty 
to  be  employed  in  making  roads,  it  is  most  probable  that 
the  use  of  the  road  stuff,  proposed  by  the  patentee,  would 
be  no  great  object  in  saving  expence.  On  the  other  hand, 
where  it  was  not  plenty,  or  where  it  was  to  be  fetched  from 
a  great  distance,  it  would  be  too  costly  to  be  employed  in 
making  roads. 

It  appears  also  that  it  would  be  extremely  difficult  to 
bum  this  limestone  powder  in  a  kiln,  on  account  of  its  not 
haying  sufficient  spaces  between  its  particles  for  the  ad*- 
mission  of  air  to  the  fuelj;  by  which  it  would  bum  badly, 
if  at  all,  and  would  soon  be  extinguished. 

As  to  agricultural  purposes,  it  is  doubtful  if  the  limestone 
powder  would  be  improved  by  burning  it  into  lime.  We 
have  been  where  limestone  gravel,  or  finely  powdered  lime- 
stone, was  found  naturally  in  beds  beneath  the  soil,  and 
there  used  to  very  good  purpose  for  improving  ground  in 
the  manner  in  which  marl  is  employed  ;  and  it  seems  most 
probable,  that  the  road  stuff  of  limestone  roads  would  be 
as  good  for  mantire  as  the  limestone  gravel,  or  indeed  rather 
better,  when  it  is  considered  how  large  a  mixture  of  other 
species  of  manure  there  must  be  among  it,  from  the  passage 
of  cattle,  and  the  dropping  of  various  matters  on  the  roads 
from  the  loads  carried  over  them. 


W6  ' 

.  vaiitm  in  general,  wUh  espttimenU  and  taMH  f^ihe  amipmraiwe  Mbr 
of  Counaii  and  Railroads,  by  Nicholas  Woojip  Coilierff  Fiewer^ 
1  vol.  Svo,  Sli  pages. 

Some  Remarks  on  A  Practical  Treatise,  hy  Thomas  Tkedgolp^  Civil 

.    Engineer,  (on  the  same  suJ^eci).    1  rol.  8to.  18i  pageS. 

A  few  Observations  on  the  pamphlets  qf  Mr.  H.  R.  Palmer  and  Mr* 
ibmn  ValaUce,  on  a  Railway  on  a  new  principle,  and  on  ike  ex* 

'  pedienee  of  sinking  capital  in  Rnilwapt;  ahd  on  locoinotion  by  air 

•    drawh  throngh  an  afched  ittnnel,  djfc. 

We  notice  the  above  ^our  treatises  under  one  head,  from 
their  containing  altogether  most  of  the  information  which 
has  yet  been  published  reepecting  railroads,  a  subject  at 
present  of  much  public  interest. 

Mr.  Tredgold's  treatise  must  certdinly  be  esteemed  by 
far  the  most  useful,  from  the  great  number  of  facts  \yhich 
he  has  collected,  the  perspicuous  manner  in  which  he  has 
treated  of  them,  and  for  the  excellent  tables  which  he  has 
composed* 

Indeed  his  work  is  of  that  masterly  nature,  that  Mr. 
Wood  might  be  thought  somewhat  indiscreet  in  publishing 
on  the  same  subjects  so  soon  afler  him  ;  but  of  this  he  has 
altogether  and  well  freed  himself,  having  given  valuable 
informaiiou  on  some  points  that  had  escaped  the  former 
author ;  corrected  one  of  his  very  few  errors,  though  a 
material  one ;  added  considerably  to  the  number  of  facts 
and  experiments  on  the  same  subjects,  and  increased  the 
numbei^  of  useful  tables  respecting  them.  His  treatise 
may  therefore  be  considered  as  a  valuable  appendix  to  that 
of  Mr.  Tredgold,  clearly  and  cautiously  composed,  and  in 
most  respects  well  executed.  Mr.  Palmer  and  Mr.  Valance 
being  both  patentees,  and  we  having  already  given  some 
observations  on  their  plans  in  our  Notices  of  New  Patents, 
we  should  not  notice  their  pamphlets  here  but  for  the  reason 
before  stated,  and  for  the  purpose  of  adding  a  very  few 
words  more  respecting  some  other  points  contained  in  them, 
which  have  a  bearing  on  the  subjects  treated  of  by  the 
two  preceding  authors.  Mr.  Palmer's  work  indeed  is  more 
in  the  same  line  of  the  two  first,  as  it  contains  a  few 
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yalattUI)  fef  til  miA  AxpeKimeiitB  on  t&e  More  perfect  fortiiai<i 
tion  of  railways,  and  carriages  for  them^  and  on  the  fridbion 
of  wheelftand  axles^  and  contains  a  table  of  the  odrnpara^* 
tive  taloe  of  the  force  of  a  horse,  at  2^  miles  an  hour,  on 
six  different  railways ;  which^  bowerer,  would  have  been 
muoh'more  satisfaetory,  had  Mr.  P.  added  to  it  a  detail  of 
the  facts  which  led  to  the  conclusions  he  has  there  insartedj^ 
and  not  confined  the  statement  of  his  authorities  to  a  single 
instance,  but  corroborated  the  evidence  of  the  wonderful 
performance  of  his  intention  by  some  othmr  testiinoi^,  in 
addition  to  his  own  assertion. 

The  ohief  error  in  Mr*  Tredgold's  treatise  lies  in  his 
hasty  condemnation  of  wrought  iron  rails,  in  which  he 
has  followed  the  opinions  of  Mr.  Chapman,  in  his  Report 
on  the  projected  Railway  between  Newcastle  and  Carlisle. 
Mr.  Wood  takes  the  other  side  of  this  interesting  ques- 
tion, in  which  he  seems  to  have  a  decided  superiority, 
both  from  the  quotation  he  makes  from  the  Report  of  Mr. 
Gt.  Stephenson,  of  Newcastle,  on  the  subject,  and  front 
the  Reply  to  Mr.  Chapman's  Report,  by  Mr.  Thompson, 
of  Tindale  Fell,  averring  that  the  malleable  iron  rails, 
which  had  been  laid  down  there  for  siscteen  years,  had  no 
appearance  of  lamination ;  and  that  the  whole  of  the 
wit)Ught  iron  which  had  been  used  there  for  that  period^ 
appeared  to  be  very  little  worse ;  while  the  cast  iron  cer* 
tainly  wds  much  worse,  and  subject  to  considerable 
breakage,  although  the  rails  of  this  metal  are  double  the 
weight  of  those  of  the  malleable  iron.  The  waggons  used 
on  both  those  railways  carried  each  a  chaldron  of  New* 
castle  coals,  or  63  cwt. 

Mr«  G.  Stephenson's  Report  states,  1st,  that  wrought 
iron  rails  can  be  made  cheaper  than  tho^e  of  cast  iron^ 
from  their  requiring  to  be  made  only  half  the  weight  of 
the  latter  to  afford  the  same  security  to  carriages  passing 
over  them.  2d,  That  they  admit  of  carriages  moving  with 
greater  velocity  on  Ibem,  from  theii'  toughness  rendering 
them  ^es8  liable  to  fractiire  from  a  stidden  impulse*  .  3d ^ 
They  are  more  easily  kept  in  order,  one  bar  of  them  being 
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as  long  as  several  of  tbe  otheis,  and  (hereby  extetidiiBig 
ov%r  a  proportionally  greater  number  of  the  blocks  or 
pedestals ;  by  which  also  these  latter  assist  in  keeping 
each  other  in  their  proper  positions,  while  the  joints  being 
fewer,  will  enable  carriages  to  pass  more  smoothly  over 
them.  4thy  The  malleable  iron  rails  are  more  regular  in 
their  weieir,  and  on  the  whole  will  last  longer  than  those 
of  cast  iron.  Mr.  G.  S.  here  pointedly  denies  that  wrought 
iron  exfoliates,  or  separates  into  laminae,  in  that  part  of 
thepi  which  is  exposed  to  the  pressure  of*  the  wheels,  con- 
trary to  the  assertions  of  some  engineers  (including  Mr. 
Tredgold  and  Mr.  Chapman),  Mr,  S.  having  closely  ex- 
amined rails  which  had  been  in  use  many  years,  with  a 
heavy  tonnage  passing  over  them,  and  in  no  part  of  them 
having  seen  any  appearance  of  such  exfoliations.  6th,.  Mr. 
S.  asserts  that  mialleable  iron  will  bear  a  pressure  withotit 
injury  which  will  ^'crumble  down''  cast  iron.  .  6th,  Mal- 
leable iron  rails  wear  more  equally ;  for  those  of  cast  iron 
have  an  external  crust,  harder  than  the  rest,  and  when  this 
is  worn  through,  the  decay  of  the  rest  becomes  very  rapid. 
7th,  The  effects  of  the  atmosphere  are  not  so  different  on 
the  two  sorts  as  to  be  of  much  moment,  Mr.  S.  having  ob- 
served  no  oxidation,  or  crusting  to  any  extent,  on  malleable 
iron  railways.  Mr.  S.  here  notices  a  fact  not  easily  ac" 
counted  for, — ^'  that  malleable  iron  rails,  subject  to  con- 
tinued motion  by  the  passage  of  carriages  over  them,  are 
much  less  liable  to  rust  than  bars  of  the  same  metal,  either 
standing  or  lying  near  them  without  being  used ;  the  latter 
continually  throwing  off  scales  of  oxidated  iron,  while  the 
former  are  scarcely  at  all  affected.'* 

We  think  the  contradiction  in  these  opinions  on  this 
important  point,  may  be  accounted  for  without  imagining 
any  intentional  misstatement  or  neglect  at  any  side,  by 
merely  supposing  that  Mr.  Chapman  and  Mr.  Tredgold 
contemplated  one  species  of  malleable  iron,  while  Mr. 
Thompson  and  Mr.  Stephenson  examined  another  sort ; 
the  kind  of  wrought  iron  manufactured  from  scrap  iron 
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Jutviag  pA)blibly  be^n  that  to  which  the  two  first'flienfiQned 
gentlemen  alluded,  while  the  two  latter  exai^ined  raik  made 
of  Britifth  bar  iron,  fresh  from  the  furnace^  in  its  first  appK* 
cation  from  the  ore.  We  have  seen  ship  bolts,  made  at  the 
Funtly  Mills  by  rollers,  from  scrap  iron,  split  in  driving 
-into  a  form  resembling  a  bundle  of  wires,  while  we  have 
seen  specimens  of  the  other  sort  much  more  subject  to 
break  than  to  bend  or  separate  into  filaments  or  lamince. 
We  have  also  seen  very  ancient  iron  palisades,  swelled  out 
by  the  action  of  the  weather,  and  divided  into  numerous 
thin  laminse,  like  the  leaves  of  a  book ;  but  have  reason  to 
think  they  were  fabricated  before  the  art  of  making  wrought 
iron  from  the  ore,  by  the  use  of  coke  from  fossil  coal,  was 
{Nractised  here,  having  never  seen  an  instance  of  bars  of 
this  latter  fabric  in  a  similar  state.  As  far  as  our  opinion 
then  can  be  of  use,  it  must  be  decidedly  in  favour  of  mal* 
leable.  iron  rails.     " 

Another  matter  in  which  it  appears  to  us  that  Mr.  Tred* 
gold  is  mistaken,  is  in  the  great  preference  which  he  gives 
to  large  waggons  with  heavy  loads,  on  railways,  to  those 
of  a  smaller  size.  Mr.  T.  on  this  occasion  seems  to  have 
imbibed  the  old  prejudice  for  voluminous  and  ponderous 
packages,  evinced  in  those  very  imposing,  but  expensive 
road-grinding  engines,  the  eight- horse  waggons ;  which 
put  the  nation  to  more  cost  to  repair  the  destruction  which 
they  cause  to  roads,  than  the  amount  of  all  their  expence 
to  their  owners,  much  as  that  is.  We  believe  Mr.  T. 
would  alter  his  opinion  on  this  point,  if  he  perused  the 
strongly  attested  evidence  in  favour  of  single  horse  carts, 
in  the  Reports  published  in  1809,  by  the  Committee  of  the 
House  of  Commons,  on  roads  and  .wheel  carriages ;  and 
if  he  saw  how  very  adequate  such  carriages  are  in  Scotland, 
where  they  seldom  carry  more  than  a  ton  weight,  to  all  the 
purposes  of  a  very  extensive  and  multi&rious  commerce ; 
or  if  he  had  known  what  has  been  done  in  this  way,  by 
carriages  holding  still  less,  in  other  countries.  It  is  true 
that  occasionally  articles  of  extraordinary  shape  w4  di^ 


hommatmfriXi  reqisire  coaveyaiice  on  rail  way^,'  m  well  M 
eh  other  rdads ;  bnt  thea  it  is  obyioiisly  better  to  suit  tlie 
earriagea  to  the  oecasion,  by  combining  two.  dr  more  of 
Aenly  so  aa  to  aastain  the  unusual  load  eqiiaUy* .  than  to 
lay  down  an  expensire  railway,  of  ponderous  dimensioois^ 
far  the  accommodation  of  audi  casualties.  Tbe  great  and 
ittcifeasing  eictent  of  railways  of  a  smaller,  species,  with 
light  carriages,  in  Wales,  tends  to  confirm  our  opinions  on 
this  subjeot  so  much,  that  we  are  inclined  to  advocate  tha 
use -of  a  still  smaller  sort,  even  what  some  gentlemen  might 
think  ridiculously  small,  carrying  loads  not  escceeding  tei| 
hundred  weight  in  the  oarriaget,  as  the  most  economioal, 
and  virhioh  would  yield  the  largest  return  of  profit^  at  least 
where  horses  were  used  for  the  draft;  but  where  loeo« 
ttotire  engines  are  to  be  mnployed  for  this  purpose,  their 
present  ponderous  forms  might  indeed  juak^  stronger  rail* 
roads  expedient,  and  this  we  imagine  to  be  the  only. case 
in  which  they  would  be  necessary,      . 

Mr.  Tredgold  has  noticed  Mr«  Palmer's  patent  railwayi 
ef  which  we  haye  given  some  account  in  our  last  Number* 
in  recoomiending  a  species  of  it.  ten  feet  high  on  level 
ground,  we  think  he  does  not  much  serve  .this  speculation^ 
since  this  form  would  greatly  add  to  its  expence,  and  to 
the  liability  to  lateral  decangement  of  the  pillars,  which 
are  the  most  objectional  points  in  the  contrivance ;  and 
would  moreover  considerably  increase  the  draft  of  the 
horses  used  with  them,  as  the  downward  draft  caused  by 
this  arrangement  would  not  only  add  to  thepressm-e  of 
tlie  load  on  the  rail,  but  otherwise  increase  the  diffioultyi 
by  the  awkward,  and  indeed  dangerous  direction  in  which 
it  would  cause  the  cgllars  to  press  on  their  necks.  Iron 
railways  of  this  latter,  description  must.be  out  of  the  ques* 
tioU)  nor  indeed  do  we  think  any  kind  of  them  of  this 
metal  would  be  as  dieap  as  the  common  edge  rails,  as 
lixplained  in  our  last  Number;  but  in  some  situations^ 
Where  durability  is  not  a  prime  object^  a  wooden  railway 
ni-  this  sqrt  might  be  advantageous^,  for  which  oonaidar^ 
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tkoti  Half  vmkM  \m  ^ery  suitable'  fiilr  Eawiai  Amrin^  wtfl 
other  countries  wbsce  timber  is  eheap ;  ai£d  ii 
pillars  were  miade  more  darable  hj  the  method 
in  out  notiee  of  Mr.  P/a  patent^  of  lumng  their  central 
parts  at  the  level  of  the  gh^und  defiladed  by  eaei  iron 
sockets^  vitb  the  farther  additioa  of  cast  ivmai  *  heade  or 
caps,  fttmished  with  socket  joints  in  a  sinAilar  maaber»  the 
plate  of  ircm  at  top  madd  to  ovethang  the  w)»od  a  littie  td 
tiirow  off  the  hiih,  and  all  the  ^ood  work  well  paialed  $ 
such  a  railway  might  perhaps  last  long  enongh:to  pay  Tery 
welt  in  miny  places,  ef en  in  thiB  country.  -  r 

In  thus  difiermg  on  two  or  three  points  from  Mn  Tred« 
gold,  we  by  no  means  intend  to  derogate  from  iJia  valne  of 
liis  work,  in  the  rbsparts  which  we  have  before  hientmned ; 
and  as  there  will  be  doubtlessly  more  than  one  edition  of 
so  useful  a  publication,  and  as  he  cannot  desire,  tocohfiiia 
its  perusal  to  one  olass  of  readers,  who  are  {or  from  being 
numerous,  we  hope  he  will  excuse  our  recommending  him 
to  separdte  his  algebraical  calculations  from  the  t&xi  in  the 
next  edition,  by  jdaeing  them  either  in  an  appendix^ .  or 
inserting  tbem  in  the  form  of  notes ;  an  alteration  which 
Will  much  extend  the  hsefulntes  of  the  work,  and  cauee  it 
to  be  read  with  pleasure  by  many  who  would  notenflure  the 
labour  of  going  through  these  difficult  premises,  though  diey 
might  be  well  pleased  to  know  the  conclusion,  a  task  by  no 
means  agreeable  even  to  expert  algebmists^  whom  we  have 
leason  to  think  seldoln  give  themselves  the  trouble  of 
reading  calculations  of  this  sort,  where  they  have  no  in^ 
tention  themselves  of  writing  on  the  saine  subject. 
/  Mn  Wood  has  cautiously  abstained  from  giving  any 
opinion  relative  to  the  plans  ferrailTroads  of  an  unusual 
iMi8trocti6n ;  and  has  foahded  his  conclusions  respecting 
the  superiority  of  the  edge  railways  over  tram  rails  on  d 
v«ry  eareful  examfnation,  and  the  ooUection  of  well  proved 
fifCtsv  he  much^discountenanceb  the  exs^emted  .'ex|>ee« 
tations  that  lately  ^irevailed  very  generally,  of  Jdie  great 
f  elotii^  with  ithinb  c^Utmesjoo^hl  ta.  ttJewA.  9m&im\gf 
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steam  aiginesy  in  which  opinioQ  Mr.  TVedgold  coincide! : 
he  thinks  railways  and  locomotiye  engines  will  hereafter 
receive  great  iinproirement ,  so  as  to  be  much  more  efficaeions 
for  the  same  expence ;  and  points  out  some  circumstances 
on  this  head  which  will  probably  much  accelerate  their 
alteration  for  the  better*  In  comparing  the  relative  value 
of  canals  and  railways,  among  other  excellent  observations, 
be  states,  that  when  a  velocity  of  four  miles  an  hour  is  re- 
quired, the  conveyance  by  railways  will  have  a  decided 
superiority ;  but  that  at  the  rate  of  two  miles  an  hour, 
more  work  can  be  done  on  canals ;  and  concludes  with 
recounting  many  particulars  which  give  railways  a  decided 
'superiority. 

In  a  work  so  well  executed  in  general,  it  is  with  scmie 
reluctance  that  we  proceed  to  notice  any  defects ;  they 
are,  however,  but  few,  and  are  easily  rectified. 

We  were  surprised  to  perceive  that  a  gentleman  so  well 
informed  as  Mr.  Wood,  should  retain  the  old  error  of 
friction  depending  on  the  extent  of  surface  of  the  bodies  in 
contact.  Desaguliers,  in  his  lectures  taiore  than  90  years 
ago,  had  clearly  proved  the  error  of  this  idea,  as  have  many 
writers  before  him,  and  all  who. treat  of  such  subjects 
since.  Yet  Mr.  Wood  seems  so  impressed  with  this  notion, 
that  he  repeatedly  accounts  for  the  greater  friction  pro- 
duced on  certain  occasions,  from  the  greater  extent  of 
rubbing  surfaces  under  the  same  pressure ;  and  this  even 
after  relating  an  experiment  which  ought  to  have  proved 
to  him  his  mistake,  in  which  a  waggon,  with  bearings  on 
the  axles  four  inches  broad,  required  considerably  less 
force  to  move  it  than  those  with  brass  bearings  one  inch 
and  a  half  in  breadth,  carrying  equal  loads. 

Some  verbal  errors  we  would  also  desire  to  correct, 
lest  the  example  of  a  respectable  author  should  add  weight 
to  a  wrong  use  of  words,  which  in  many  instances  has  aU 
ready  tended  too  much  to  impare  the  accumcy  of  our 
language.  In  the  first  place  we  object  to  his  ^ving  the 
appellation  of  a  diagram  (in  p.  181)  to  the  statement  of  die 
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value  of  the  circumstances  on  which  the  aggregate  amount  of 
power  required  to  drag  a  body  over  a  given  space  depends ; 
diagram  being  a  word  which^  both  from  its  Greek  deriva^ 
tion  and  its  general  application,  denotes  a  geometrical 
figure,  such  as  those  in  Euclid's  Elements. 

In  the  account  of  his  dynometer  he  has  named  the  weight 
appended  to  it  9l  pendulum,  which,  as  it  performs  no  office 
similar  to  the  regulating  part  of  a  clock,  to  which  this 
word  is  appropriated,  we  think  also  should  be  corrected  ; 
for  if  this  licence  is  allowed,  we  may  talk  of  the  pendulum 
of  a  bell  when  we  mean  the  clapper,  or  that  of  a  pump  to 
denote  the  handle,  both  of  which  resemble  a  pendulum 
full  as  much  as  the  weight  of  Mr.  W/s  dynometer* 

And  lastly,  we  think  his  denominating  the  pressure  of 
steam  its  weight,  which  he  does  repeatedly,  as  if  the  two 
words  were  synonymous  terms,  ought  to  be  amended, 
since  steam  has  its  weight  as  well  as  any  other  substance; 
and  in  this  respect  ranks  between  atmospheric  air  and 
hydrogen  gas. 

Mr.  Valance's  pamphlet  is  to  be  recommended  for  the 
statement  it  contains  of  the  comparative  value  oflocomotive 
and  stationary  steam  engines  in  impelling  carriages ;  and 
if  he  estimates  the  latter  at  a  higher  rate  than  is  done  by 
Mr.  Tredgold  and  Mr.  Wood,  it  is  to  be  recollected  that 
in  his  computation  he  considers  diem  as  being  unencum* 
bered  with  the  heavy  friction  of  ropes  or  chains,  drawn 
along  for  great  distances,  which  the  other  two  gen^men 
were  obliged  to  take  into  the  account  in  their  statements. 
Indeed  it  is  probable  that  one  of  the  circumstances  in 
which  railway  conveyance  will  be  most  improved  hereafter^ 
will  arise  from  employing  better  modes  of  communicating 
the  impulse  of  stationary  engines  to  carriages ;  for  which 
purpose  we  have  already  another  very  ingenious  method, 
besides  that  of  Mr.  Valance,  proposed  by  Mr.  James  in 
Ike  specification  of  his  patent^  of  which  we  give  an  account 
in  the  pcssent  Number. 
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Ch  ABLEs  FitiENBy  of  Bell  Lane,  Spitalfields,  Middleaex, 
sugar  refiner^  for  improvements  in  the  proceaa  of  refimng 
sugar. — D^ed  July  26,  1826.— Six  months  to  enrol  spetr 
pification. 

John  RbbdheaBi  of  Ueworth,  Durban,  OenUetnan, 
for  improvenieiits  in  Boachinery  for  propelling  vesaels  of 
nU  descriptions,  both  in  marine  and  inland  navigation.-Tr- 
Pated  July.  26,  1826. — ^Two  months  to  enrol  specifioation* 

JoHit  EnwABD  3boove,  of  Headingly,  near  Leeda^ 
>ro^Uen  mftniifacturer,  and  Jambb  HABnGRAVs,  of  Kirk- 
ftall,  of  tbQ  aame  place,  woollen  manufacturer,  for  impvovd^ 
^iWU  in  or.  additions  to  machinery  uaed  in  scmbhing  and 
parding  wool,  or  other  fibr#u8  sub8tanoes.T-rDated  July  26, 
1836r-rSix  monibato  enrol  specification. 

David  Oliver  Rtcharoson,  kerseymere  and  cloth 
printer,  and  Williaic  Hibst,  manufacturer,  both  of 
LeedSf  for  improvements  in  the  process  of  printing  or 
dyeing  wooUen  and  other  fabrics»-^Dated  July  26,  1826. 
$^  months  to  enrol  specification. 

Jamss  Kay,  of  Prestoq,  Lancashire,  cotton  spinner, 
for  machinery  for  preparing  and  spinning  flax«  hemp, 
and  other  fibrous  substances,  by  power.— ^Dated  July  26, 
1826*-r-Six.  months  to  enrol  specification* 
.  RiCHABD  WiTTT,  of  Sculcostes^  Yorkshire,  civil  en- 
gineer, for  an  improved  chimney  for  Argand  and  other 
bnmers.r-'Dated  July  30, 1826.'— Six  months  to  enrol  sp»- 
cification* 

Joel  Lean,  of  Fishpond  House,  near  Bristol,  Oimtlet- 
man,  for  a  machine  for  effecting  an  alternating  motioq  be- 
tween bodies  revolving  about  a  common  centre  or  axis  of 
motion  V  also  certain  additional  machinery  or  apparatus 
for  applying  the  same  to  mechanical  purposeSif^T-JDated 
July  30,  1826. — Six  months  to  enrol  specification* 
The  Rev.  Willi  AM  Barclay,  of  Auldeare,  Nairnshire, 
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for  an  imprq^d  instmmiBiit  to^detennine  angles  of  altitada 
or  elevation,  without  the  necessily  of  ^  view  of  horison 
being  obtained. — Bated  July  30,  1836.-<— Two  months  to 
enrol  specification. 

Richard  Badnall,  the  younger,  of  Lee^,  Stafford* 
shire,  silk  manufectarer,  for  improvements  in  the  manu^ 
fecture  of  silk.~Dated  July  *iO,  1835.^*^ix  months  Id 
enrol  specification. 

Samuel  Bagshaw,  of  Newoastle^underJine,  Stafford- 
shire, Gentleman,  for  a  new  method  of  manufacturing 
pipes  for  the  conveyanae  of  w^^ter  and  other  fluids.-*-Dated 
August  8,  1885. — ^Two  niontfas  to  enrol  specification. 

Oeqbge  Chakletok,  of  Maidenhead  Cpurt,  WappingJ 
and  William  Walker, -of  New  Orove,  Mtl^end  Road) 
Stepney,  niaster  mariners,  for  improvements  in  the  building 
or  constructing  of  ships  or  other  vessels .^—Dat^  August 
10,  1825. — Six  months  to  enroll  Specification. 

SamuelLord,  James  }lo  BiNSON,and  John  FoRSTEBi 

of  Leeds,  Yorkshire,  copartners,  merchants,  and  manufac* 
turers,  for  improvements  in  machinery  Ibr  and  in  theplro- 
cess  of  raising  the  pile  on  woollen  cloths  and  other  labriosy 
and  also  in  pressing  thesame.-r^Dated  August  11^  183&» 
Two  months  to  enrol  specification. 
•  William  Hirst,  Henry  HiRST,^^andWitiiAMHsY- 
cocK/ woollen  cloth  manufaoturers,  and  Si^MUSL  Wiii 
KiNSON,  mechanic,  of  Leeds,  Yoricshire,  for  an  apparatM 
for  preventing  coaches,  carriages,  mails,  and  odier  vehicles^ 
firom  overturning. — Dated  August  U,  18S5.--<-8ix  months 
to  enrol  specification. 

JonNSTEt»HEN  Lanoton,  of  Langton  Juxta  Partney^ 
Lincolnshire,  Esq.  for  an  improved  method  of  seasoning 
timber  and  other  wood; — Dated  August  11,  1826. — Six 
months  to  enrol  specification. 

Jacob  Perkins,  of  Fleet»street,  London,  engineer,  fef 
'improvements  in  the  construction  of  bedsteads,  soffasi  and 
'Other  similarartieles.  Communicated  to  him  by  a  foreigner. 
Dated  August  11,1 826.-«8ix  months  to  enrol  specifloatioiK 

Henry   RicHARn&gN-.FANftHAW^   of  Addle*street, 
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Londcfn/ 'silk*  emboaseri  for  an  improved  appan^us  fot 
spiDniiig,  doubling  and  twisting,  orthrowiog  silk— -Dated 
August  12,  1KZ6. — Six  months  to  enrol  specificatioa. 

Jambs  Butlek,  of  No.  (S4,  Comn\ercial  Road,  Lam- 
betb^  Sitrrey,  for  a  method  of  making*  coflins  for  the  effec- 
tual prevention  of  bodies  being,  removed  tberefVom,  or 
taken  therefrom,  after  interment. — Dated  August  12, 1825. 
Two  months  to  enrol  specification. 

Marc  LARiviB&E,'now  residing  at  No.  21,  Frith-street, 
Soho,  Middlesex,  mechaniceao,  late  of  Geneva,  in  Swit« 
serland,  for  a  machine  for  perforating  metal  plates  of 
gold,  silver,  tin,platina,  brass,  or  copper»  being  applicable 
U>  all  the  purposes  of  sieves,  hitherto  employing  either 
OBuns,  linen,  or  wire. — Dated  August  16^  1825.-— Two 
motttlis  to  enrol,  specification. 

Joseph  Alexandbr  Taylor,  of  Great  St.  Helen's, 
London,  Gentleman,  for  a  new  polishing  apparatus  for 
}io«sriiold  purposes. — Dated  August  13, 1825.-— Six  months 
to  enrol  specification. 

Charles  Downing,  of  Bideford,  Devonshire,  Gen* 
tleman,  for  improvements  in  fowling-pieces  and  other  fire- 
mwu-^rDorted  August  15,  1826.— «Two  months  to  enrol 
q>ecification. 

Andrew  Sb6olbred,  of  Jermyn-street,  St«  James's, 
tailor,  ibjr  improvements  on,  or  a  substitute  for,  back  stays 
and  braces  for  ladies  and  gentlemen,  chiefly  to  prevent 
irelaxation  of  the  muscles. — Dated  August  18,  1825. — 
Six  months  to  enrol  specification. 

Philip  Taylor,  of  the  CityRo.ad,  Middlesex,  engi- 
neer, for  improvements  in.  making  iron^ — ^Dated  August 
18,  1825. — Six  months  to  enrol  specification. 

Peter  Williams,  of  Leeds,  and  James  Ogle,  of 
Holbeck,  Yorkshire,  cloth  manufacturers,  for  improve* 
ments  in  fulling  mills,  or  machinery  for  fulling  and  washing 
woollen  cloths,  or  such  other  fabrics  as  may  require  the 
process  of  felting  or  fulling. — Dated  August  20,  1825. — 
&ix,  months  to  enrol  specification. 
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Specificatum  of  the  Patent  granied  to  Thomas  Hoffeb>  of  Heading, 
in  the  county  of  Berks,  Esq*  for  certain  improvements  in  the  manu- 
facture of  siOe  hats.    Dated  November  20,  1823. 

*• 

TO  all  to  whom  these  presents  shall  come,  &c. 
Now  know  t/e,  that  in  compliance  with  the  said  proviso,  I, 
the  said  Thomas  Hopper,  do  hereby  declare  that  the 
nature  of  my  said  invention,  and  the  manner  in  which  the 
same  is  to  be  performed,  are  particularly  described  and 
ascertained  in  the  following  description  thereof,  (that  is 
to  say)  '.-^Method  of  manufacturing  the  New  Patent  Silk 
Hats. — ^The  woollen  substance  which  forms  the  basis,  is 
first  to  be  boiled  in  a  solution  of  the  supersulphate  of 
alnmine  and  potass  (common  alum)  for  about  two  hours, 
in  the  proportion  of  two  or  three  pounds  of  alum  to  a 
gallon  of  water.  It  is  then  to  be  taken  out,  well  rinsed  in 
clear  water,  and  wrung,  and  immediately  dipped  in  a 
solution  of  isinglass  or  glue,  of  variable  strength,  at  a 
boiling  heat,  and  put  on  a  frame  to  dry,  and  give  it  a 
shape.  The  cloth  thus  prepared,  and  before,  or  when  it 
becomes  quite  dry,  may  be  again  immersed  in  a  strong 
solution  of  acetate  or  tartrate  of  alumine,  (the  acetate 
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thus  made^ — ^alum  about  three  pounds,  sugar  of  lead  one 
pound,  dissolved  separately  in  a  gallon  of  water,  and  then 
mixed  and  decanted  : — ^the  tartrate  thus  made,— dissolve 
about  two  pounds  and  a  half  of  alum,  and  one  pound  and 
a  half  of  cream  of  tartar,  in  a  gallon  of  boiling  water ;  this 
need  not  be  strained)  or  superaulphate,  and  allowed  to 
remain  in  the  liquor  for  a  few  hours  ;  it  may  then  be 
rinsed  and  dried  as  before.  This  liquor  must  not  be  hot. 
A  third  method  is,  to  dip  the  cloth  (previously  alumed)  in 
a  solution  of  gelatin,  and  one  of  the  aluminous  salts,  added 
together ;  when  wrung,  immerse  it  once  or  twice  in  an 
alkaline  lixivium ;  afterwards  dry  as  before.  By  these 
processes  the  gelatin  la  set  or  fixed  in  what  may  be  termed 
the  first,  second,  and  third  degree,  and  the  manufacturer 
may  use  the  first  singly,  or  combined  with  the  second,  as 
directed,  or  the  third  only.  In  the  last  process,  a  double 
chemical  change  is  effected  \  the  acid  of  the  aluminous 
salt  leaves  it,  and  attaches  itself  to  the  alkali,  while  its 
base,  the  alumine,  combines  with  the  gelatin,  'renders  it 
insoluble  in  water,  and  together  with  it  remains  ajffixed  to 
the  cloth.  Various  important  advantages  appear  to  be 
derived  from  the  alumining  process.  It  effectually  removes 
the  grease  from  the  wool,  by  which,  conjoined  with  its 
strong  affinity  for  the  cloth  and  gelatin,  between  which 
there  exists  but  little  naturally,  it  acts  as  a  powerful  in- 
termedium in  fixing  the  latter,*-enables  it  to  resist  the 
action  of  water,  from  the  absorption  of  which,  when  used 
in  its  simple  state,  and  consequent  increase  of  volume^ 
appears  to  rise  one  of  the  principal  causes  of  the  disjunc-* 
tion  and  falling  to  power  of  the  resinous  gums.  It  pre- 
vents the  cloth  from  shrinking  in  any  sensible  degree, 
when  subsequently  wetted  ;  facilitates  the  adhesion  of  the 
gums  with  the  wool ;  and  serves  to  equipoise  those  mate* 
rials  that  are  fusible  by  heat.  The  resinous  gums  may 
now  be  applied  in  the  same  manner  as  at  present  practised, 
or  they  may  be  used  in  the  humid  way,  dissolved  in  a 
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spiritaousmenstruum,  with  a  proportion  of  Venice  turpen- 
tine. It  18  uavftl  to  mix  a  third  or  fosrth  part  of  resin  or 
sandarack  with  the  lac;  bilt  the  mastiche  is  preferable^ 
not  curling  up  in  cooling  like  the  sandarack,  and  pos- 
sessing more  tenacity  than  either.  It  contains  a  substance 
analagous  to  caoutchouc.  CaoutchouCi  or  elastic  gum, 
dissolved  in  rectified  oil  of  turpentine,  and  rendered  drying 
by  pure  alumine,  by  washed  aether,  or  which  is  more  eco* 
nomical^  a3  much  acetate  of  alomine  as  it  will  absorb ; 
ihey  should  be  rubb^  together.  It  is  intended  for  the 
rim,  fafttt  a  discretion  is  left  with  tbe  manufacturer  in  its 
application.  Between  the  resinous  gums  and  the  varnish* 
an  intervening  subBtanoe,  act  fusible  by  heat,  is  necessary 
to  pierent  the  latter  from  subsiding.  Isinglass  dissolved 
in  weak  spirits,  gum  acaeid,  simple  or  pure  aluminous 
paste,  8cc.  suffice ;  the  pure  alumina  is  also  used  inside^ 
mixed  with  common  or  resinous  paste ;  pure  alumine  is 
obtained  by  pouring  on  a  solution  of  alum«  a  solution  of 
potass,  soda,  or  ammonia,  washing  the  precipitated  powder 
once  or  twice  with  boiling  water^  and  after  filtering,  drying 
tbe  powder.  The  varnish,  either  that  in  common  use,  or 
the  following,  may  be  employed — ^asphalttim  four  parts, 
gufti  mastiohe  or  amini  two  or  three  parts,  drying  linseed 
oil  from  two  to  three  parts ;  melt  the  bitumen  and  gum  in 
an  iron  vessel  over  a  charcoal  fire,  then  add  the  oil ;  when 
well  mixed,  remove  the  vessel  firom  the  fire,  add  Venice 
turpentine  two  parts,  and,  gradually,  six  or  eight  parts 
of  essential  oil.  Strain ;  if  it  should  be  too  thick,  when 
cool  add  more  of  the  essential  oil.  The  proportions  here 
given,  admit  of  being  varied. 
In  witness  whereof,  8lc« 


Note.  The  preceding  specification  has  been  carefully  compared 
with  tiie  record  in  the  Enrolment  Office,  of  which  ft  is  a  correct  copy. 
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Sfecifi/cationojihe  Patent  granted  to  Jacob  Fbrkins,  late  of  PkUo' 
delpkia,  in  the  United  States  of  America,  but  now  of  FleetrHreet,  in 
the  city  of  London,  Engineer,  for  certain  improvements  in  steam 
engines,  in  part  communicated  to  him  hy  a  foreigner  residing  ahroad- 
Dated  June  S,  1833. 

WITH  A  PLATE. 


TO  all  to  whom  these  presents  shall  come,  8ic.  &c. 
Now  know  ye,  that  in  compliance  with  the  said  proviso,  I, 
the  said  Jacob  Perkins,  do  hereby  declare  my  said  im- 
provements to  consist.  First,  of  an  improved  rotary  valve ; 
Second,  of  a  new  valve  to  serve  as  a  throttle  valve ;  Third,  of 
a  new  application  of  a  loaded  vahre  ;  Fourth,  of  a  new  ar- 
rangement of  rings  for  metallic  stuffing ;  Fifth,  of  a  new 
condensing  apparatus.  And  that  the  nature  of  my  said 
first  improvement  of  an  improved  rotary  valve  doth  con- 
sist in  reducing  the  friction  caused  by  the  action  of  the 
steam  on  the  upper  surface  of  the'revolving  plate  now  in 
use  in  rotary  valves,  by  substituting  a  revolving  plug  in 
lieu  thereof,  and  opening  the  upper  surface  of  such  a  plug 
to  the  atmosphere.  It  should  here  be  stated  that  when  I 
say  the  upper  surface  of  the  plate  or  plug»  I  suppose  the 
valve  to  be  in  a  horizontal  position.  And  that  the  nature 
of  my  second  improvement,  of  a  new  valve  to  serve  as  a 
throtde  valve^  doth  consist  in  opening  and  closing  the 
passages  for  the  steam,  by  means  of  the  elasticity  of  a 
metallic  plate,  acted  upon  indirectly  by  the  governor.  And 
that  the  nature  of  my  said  third  improvement,  of  a  new 
application  of  a  loaded  valve,  doth  consist  in  creating 
pressure  upon  the  steam  generated  for  the  purposes  of  the 
engine,  which  pressure  must  he  overcome  by  such  steam 
itself,  before  such  steam  can  act  upon  the  piston  or  reach 
the  cyUnder.  And  that  the  nature  of  my  said  fourth  im- 
provement, of  a  new  arrangement  of  rings  for  metallic 
stuffing,  doth  consist  in  keeping  the  expanding  opening 
of  the  flexible  riqg  steam  tight,  by  means  of  eccentric  and 
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non-expanding  rings.  And  that  the  nature  of  my  paid 
fifth  improvement,  of  a  new  condensing  apparatus,  doth 
consist  in  condensing  the  steam  in  the  eduction  .pipe,  as  it 
leaves  the  cylinder,  by  forcing  the  supply  water,  cold  or 
at  a  low  temperature,  round,  and  along  a  considerable 
surface  of  the  said  eduction  pipe,  in  such  manner  as  to 
keep  such  supply  water  always  under  pressure.  And  in 
further  compliance  with  the  said  proviso,  I,  the  said  Jacob 
Perkins^  do  hereby  describe  the  manner  in  which  my 
said  several  improvements  are  to  be  performed,  by  the 
following  descriptions  thereof,  reference  being  had  to  the 
drawings  and  figures  annexed,  that  is  to  say : — As  regards 
my  said  first  improvement,  of  a  new.  rotary  valve,  it  is  de- 
scribed by  the  drawingmarked  A,  (PI.  VIII),  Fig.  1  is  apian 
of  the  main  oiTfixed  plate  of  a  rotary  valve  now  in  use ;  a 
representing  the  situation  of  the  induction,  and  6  the  situa- 
tion of  the  eduction  pipe ;  and  c,  e,  the  channels  leading 
into  and  out  of  the  cylinder.  Figure  2  is  a  section  of  my 
improvement,  which  I  substitute  for  the  revolving  plate 
now  in  use,  and  is  in  fact  a  revolving  plug,  furnished  with 
my  improved  metallic  stuffing,  hereinafter  more  particularly 
described  :  /,  g,  A,  are  the  three  rings  of  the  said  metallic 
stuffing,  and  are  kept  up  to  the  rim,  ee,  at  the  top  of  the 
plug,  by  means  of  the  support  ring,  c  c,  which  is  acted 
upon  by  the  spiral  spring  shown  under  it :  d,  d,  d,  d,  are 
screws  to  fasten  down  the  collar,  ee\  a^b,  are  two  chan- 
nels for  the  steam,  which  by  the  rotary  motion  of  the 
plug  are  opened  alternately  to  those  openings  shown  in 
figure  1,  at  c  and  e.  One  of  the  principal  properties  of 
this  plug  is,  that  by  its  peculiar  construction,  the  steam 
which  in  the  revolving  plate  now  in  use  presses  wholly  on 
the  upper  surface,  and  thus  creates  an  increased  friction> 
according  to  the  force  of  the  steam,  is-allowed  in  my  im- 
proved valve  to  pass  from  the  induction  pipe  round  the 
outside  of  the  plug,  filling  the  space,  j  j,  figure  4 ;  from 
this  space  it  finds  its  way  through  the  holes  at  r,  through  the 
passage,  b,  into  the  passage,  c,  and  so  into  the  cylinder. 
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Having  perfaiDD^d  its  doty  in  the  cylinder^  the  steam 
passes  out  of  the  cylinder  by  the  passage^  e,  into  the 
passage,   a,  and  thence  through   the  holes,  ss$,  into 
the  chamber,  o,  whence  it  escapes  into  the  eduction  pipe, 
b.    Figure  6  is  a  plan  of  the  under  surfaoe  of  the  said 
plug ;  d,  b,  are  the  two  passages  for  the  steam,  and  it  will 
b^  seen  that  the  passage,  a,  communicates  with  the  ceotra 
spac^  or  circular  chamber,  g,  by  means  of  holes,  sss, 
and  that  the  outside  of  the  plug  communicates  with  the 
passage,  6,  by  means  of  holes  at  r,  r,  r.    By  this  arrange- 
ment it  will  be  seen  that  the  steam  in  the  chamber,  a^  and 
the  chamber,  o,  will  be  pressing  the  plug  upwards,  while 
the  steam  that  is  suffered  to  enter  into  the  space,  J,  figure 
4,  on  its  way  into  the  passage,  b,  passes  round  the  outside 
of  the  plug,  but  is  still  confined  in  the  outer  casing  of  the 
plug,  and  will  therefore  press  the  plug  downwards,  by 
acting  on  that  part  of  the  plug  immediately  under  the 
support  ring,  c  c,  in  an  equal  proportion,  or  nearly  so^  as 
the  steam  in  the  chamber,  o,  and  passage,  «r,  is  pressing 
it  upwards,  thus  destroying  or  rather  neutralizing  the  ex- 
cess of  friction  which  would  otherwise  be  created  by  an 
increase  of  force  in  the  steam.    The  plug  receives  its 
totary  movement  through  the  medium  of  the  shaft,  p, 
which  is  furnished  with  a  cogged  wheel  or  other  apparatus 
for  that  purpose*     Figure  5  is  a  plan  of  figure  3,  and 
4gure  7  is  a  section  of  figure  1,  and  figure  3  is  a  section 
t)f  the  outer  casing  of  the  plug  or  stuffing  box,  shown  by 
itself;  and  the  outer  casing  or  stuffing  box  being  open  at 
its  upper  surface^  it  will  seem  that  the  upper  surface  of 
the  revolving  plug^  passing  through  and  above  it,  is  of 
course  open  to  the  atmosphere,  and  subject  therefore  to 
the  pressure  of  atmospheric  air  only,  and  not  of  steam, 
as  is  the  case  in  the  upper  surface  of  the  revolving  plate 
now  in  use  in  rotary  valves.    And  as  regards  my  said 
secdnd  improvement  of  a  new  valve,  to  serve  as  a  throttle 
valve,  it  is  described  by  the  drawing  marked  B.    Figure  I 
is  a  section  of  the  said  valve  :  if  is  a  screw  acted  upon  by 
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the  governor,  and  working  in  the  screw  plng^  A  A,  the 
bottom  of  which  plug  it  will  be  observed  is  concave  :  bb 
is  a  thin  flexible  plate  of  steel  or  other  metal,  acted  upon 
by  the  end  of  the  screw>  d,  which  action  presses  the  steel 
plate  so  tightly  down  npon  the  flat  surface,  €  e,  that  no 
steam  can  escape  from  the  passage,  a,  while  it  remains  in 
this  position.  When  the  action  of  this  screw  is  removed 
from  the  plate,  b  A,  it  rises  from  the  flat  position  which  it 
assnmes  in  this  figure  up  into  the  concavity  at  the  bottom 
of  the  screw  plug :  a,  q,  are  passages  connected  with  the 
steam  pipe,  and  ^y*  is  a  circular  communication  passage, 
by  which  the  passage,  q^  is  fed,  when  the  steel  plate,  b  b, 
rises.  By  this  arrangement  it  will  be  seen  that  in  ike 
position  which  the  steel  plate,  b  b,  is  represented  in  thts 
figure  to  assume,  all  communication  is  stopped  between 
the  passages  a  and  q ;  but  if  the  screw,  d,  were  raised, 
the  steel  plate,  b  b,  would  immediately  rise  by  the  under 
action  of  the  steam,  and  a  communication  would  be  at 
once  formed  between  passages  a  and  q,  by  means  of  the 
circular  passage,  ff.  Fig.  2  is  a  sectional  plan  of  part  of 
my  said  second  improvement,  showing  more  clearly  the 
relative  situations  of  the  passages  a  and  q,  ^nd  ff.  And 
as  regards  my  said  third  improvement,  of  a  new  applica- 
tion of  a  loaded  valve,  it  is  described  in  the  drawing 
marked  C*  In  this  drawing  a  represents  a  patent  gene- 
rator, vrith  its  loaded  valve,  v,  and  b  b  the  steam  pipe 
^communicating  with  such  valve  at  one  end,  and  with  the 
cylinder,  c,  at  the  other  end ;  at  n  in  the  steam  pipe  is  a 
loaded  valve,  the  nature  of  which  is  sufficiently  explained 
by  the  drawing,  except  that  it  is  necessary  to  state  that 
the  rod  or  plunger,  r,  fits  sufficiently  loosely  in  the  tube, 
T,  to  allow  of  water  rising  round  it  in  the  tube  to  its 
upper  extremity,  or  nearly  so.  This  water  being  pressed 
upon  by  the  steam  above  it,  will  keep  the  leather  or  other 
collar  at  €€,  tight  or  close  round  the  lower  extremity  of 
the  rod  ft,  which  is  so  long  as  to  prevent  the  water  getting 
sufficiently  heated  to  destroy  the  leather.    It  will  be  seen 
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by  this  arrangemeDt  that  the  steam  generated  by  the  gene** 
rator  before  it  can  pass  into  the  cylinder^  mast  force  open 
the  loaded  valye  at  d  by  its  own  power,  and  cause  thus 
pressure  upon  or  interruption  of  the  steam,  previous  to  its 
entering  the  cylinder,  being  in  fact  the  substance  of  my 
said  third  improvement ;  it  will  be  proper  here  to  state 
that  the  application  of  a  loaded  valve,  interposed  between 
the  steam  chamber  of  an  ordinary  steam  boiler  and  the 
cylinder,  will  answer  the  same  purpose;  my  said  third 
improvement,  therefore,  does  not  embrace  any  novelty  that 
may  be  in  the  particular  loaded  valve  described  in  the 
said  drawing  marked  C.  And  as  regards  my  said  fourth 
improvement,  of  a  new  arrangement  of  rings  for  a  metallic 
stuffing,  it  is  described  by  the  drawing  marked  D.  Fig. 
1  is  an  elevation  of  a  piston*  with  my  improved  metallic 
stufi^g?  B  being  the  flexible  expanding  ring  now  used 
for  metallic  stuffing,  jmd  c,  d,  the  two  inflexible  and  non 
expanding  rings,  which  constitute  my  said  fourth  im- 
provement. Fig.  2  is  a  section  of  fig.  1,  and  figs.  3  and  4 
are  sections  of  the  different  pai*ts  of  the  piston  head, 
shown  separately.  Fig.  6  is  a  plan  of  the  flexible  ex- 
panding ring  now  in  use  for*  metallic  stuffing.  By  an 
examination  of  this  ring  it  will  be  seen  that  there  is  an 
opening  at  d,  and  to  prevent  the  escape  of  steam  at  this 
opening,  I  place  the  two  rings  marked  c,  d,  in  fig.  1,  one 
on  each  side  of  the  flexible  ring.  Fig.  6  is  a  plan  of  one 
of  the  said  two  rings,  which  will  be  sufficient  to  explain, 
as  they  are  both  alike :  n  is  a  guide  pin,  on  which  the 
notch  cut  in  the  ring  at  e  moves  loosely  :  c,  c,  are  two 
spiral  springs,  which  press  the  side  of  the  ring  to  which 
they  are  attached,  r,  eccentrically  from  the  piston*  When 
these  two  rings  are  fitted  on  the  piston,  the  part,  r,  should 
be  arranged  to  come  directly  over  the  open  part,  d,  of  the 
flexible  expanding  ring;  and  it  will  be  seen  by  this  ar- 
rangement, that  when  the  piston  is  put  into  the  cylinder, 
these  two  eccentric  rings,  c  and  i>,  fig.  1,  will  press 
against  that  part  of  the  cylinder  immediately  above  and 
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below  the  opening  in  the  elastic  ring^  b,  and  will  thereby 
supply  the  deficiency  occasioned  in  the  piston  by  such 
opening  in  the  elastic  ring ;  and  reversing  the  action  of 
the  parts  above  described,  the  same  may  be  equally  well 
applied  as  a  stuffing  for  the  piston  rod.    And  as  regards 
my  said  fifth  improvement,  of  a  new  condensing  appa- 
ratus, it  is  described  in  the  drawing  marked  E.    In  this 
drawing,  a  is  a  patent  generator  or  steam  boiler,  with  its 
loaded  valve :  b  is  an  induction  pipe,  leading  from  the 
patent  generator   to    c,  which   is  supposed  to  be  the 
cylinder  :  d  is  an  eduction  pipe  which  passes  through  the 
tube,  T,  and  thence  into  a  reservoir  or  well,  r.    This 
reservoir  or  well  feeds  the  forcing  pump,  p.    The  pipe 
ixiarked  w  is  a  pipe  leading  firom  the  forcing  pump  into 
the  tube,  t,  and  the  pipe  marked  y,  being  a  continuance 
of  w  and  t,  is  the  supply  pipe  to  feed  the  said  patent 
generator.     With  this  apparatus  the  operation  of  con- 
densing is  performed,  in  the  following  manner,  (that  is  to 
say)  : — ^The  steam  generated  by  the  said  patent  generator, 
passes  by  the  induction  pipe/  b,  into  the  cylinder,  c,  at 
a  very  high  temperature,  and  leaves  the  cylinder  after 
having  performed  its  duties  there,  at  nearly  the  same  tem- 
perature, by  the  eduction  pipe,  d«    While  the  steam  is 
passing  through  the  part  of  the  pipe  which  is  encircled  by 
the  tube,  t,  cold  water  from  the  reservoir  or  well,  r,  is 
pumped  through  the  tube  in  a  contrary  direction,  by  means 
of  the  forcing  pump,  p.  The  effect  of  this  operation  will  be, 
that  the  steam  in  the  eduction  pipe  will  be  condensed,  and 
will  run  in  the  form  of  water  into  the  well  or  reservoir,  r, 
while  the  cold  water,  by  passing  through  the  tube,  t, 
becomes  heated,  and  in  that  state  passes  out  of  the  tube, 
T,  by  the  pipe,  y,  and  thence  into  the  said  patent  gene- 
rator.   Now  whereas  I  do  not  claim  to  be  entitled  to  ex- 
clusive privilege  to  any  such  parts  of  machinery  or  ap- 
paratus as  are  described  in  my  several  descriptions  of 
the  drawings  hereunto  annexed,  to  be  now  in  use,  nor  to 
the  said  generator  and  loaded  valve,  therein  described  to 
be  patent ;  but  a  rotary  valve,  so  improved  as  aforesaid ; 
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and  also  a  valve  to  serve  as  a  throttle  valve,  on  the  prin- 
ciple aforesaid ;  and  also  my  said  new  application  of  a 
loaded  valve,  constituting  an  apparatus  for  the  purpose  of 
creating  pressure  on  the  steam  generated  for  the  purposes 
of  the  engine,  which  pressure  must  be  overcome  by  such 
steam  itself  before  such  steam  can  act  upon  the  cylinder, 
or  reach  the  piston ;  and  also  an  arrangement  of  rings  for 
metallic  stuffing,  on  the  principle  aforesaid ;  and  also  a 
condensing  apparatus,  on  the  principle  aforesaid ;  being 
every  and  each  of  them,  to  the  best  of  my  knowledge  and 
belief,  entirely  new,  and  never  before  used  in  these  king- 
doms, nor  in  any  of  His  Majesty's  colonies  or  plantations 
abroad*  I  do  hereby  declare  this  to  be  my  specification 
of  the  same,  and  that  I  do  verily  believe  this  my  said 
specification  doth  in  all  respects  fully,  and  without  reserve 
or  disguise,  comply  with  the  said  proviso,  in  the  said  in 
part  recited  letters  patent  contained  ;  and  I  do  therefore 
hereby  propose  to  maintain  my  exclusive  right  and  privi- 
lege to  the  same. 

In  witness  whereof,  &c. 


Specifieaiion  of  the  Patent  granted  to  David  Goedon,  of  Edinburgh, 
at  present  residing  at  Stranraer,  Estpdre,  for  certain  improvements 
in  the  construction  of  harness  for  animals  of  draft  and  burthen' 
Dated  September  S,  1821. 

TO  all  to  whom  these  presents  shall  come,  8cc.  &c. 
Noio  know  ye,  that  in  compliance  with  the  said  proviso,  I, 
the  said  David  Gordon,  do  hereby  declare  that  the  nature 
of  my  said  invention,  and  the  manner  in  which  the  same 
is  to  be  performed,  are  particularly  described  and  ascer- 
tained in  the  following  description  thereof,  (that  is  to 
say) : — My  improvements  consist  in  the  application  of 
helical  or  screw-like  springs,  fitted  up  in  iron  or  other 
metallic  or  unyielding  tubes,  somewhat  in  the  manner  of 
spring  steel-yards,  to  those  parts  of  harness  termed  traces, 
hame  tugs,  pole  pieces,  backhands,  or  breechings;  and 
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they  may  either  be  inclosed  within  the  leathers  forming 
those  parts  of  the  harness,  or  not,  as  may  suit  the  fancies 
of  the  persons  using  them.  If  in  the  long  traces^  used  in 
drawing  stage  coaohes,  gentlemen's  carriages,  curricles, 
gigs,  8cc.  I  place  the  springs  far  enough  behind  the  horses^ 
so  as  not  to  rub  against  their  sides.  When  the  horses 
draw  by  what  are  commonly  called  hame  tugs  or  earing 
chains,  the  springs  should  be  placed  close  to  the  hames ; 
and  this  is  particularly  necessary  tp  be  attended  to,  when 
two  or  more  horses  are  drawing  in  one  line,  so  that  the 
draught  of  one  horse  only  should  act  upon  one  set  of 
springs.  I  do  not  intend  hereby  to  confine  myself  to  any 
particular  strength  of  the  springs*  but  I  recommend  that 
each  trace  should  have  a  spring  or  springs  attached  to  it, 
capable  of  drawing  from  one  to  two  hundred  pounds  weight, 
the  utmost  power  of  a  horse  being,  I  believe,  less  than 
equal  to  foiur  hundred  pounds.  The  advantages  I  propose 
from  the  employment  of  these  springs  in  the  traces  are, 
the  facilitating  the  draught,  and  the  preventing  of  sudden 
checks  or  jerks,  and  thereby  avoiding  shaking  or  galling 
the  shoulders  of  the  horses,  and  also  contributing  to  the 
ease  and  comfort  of  the  passengers ;  and  when  added  to 
the  breechings  or  pole  pieces  of  harness  in  general,  they 
also  afford  a  farther  relief  to  the  horses. 
In  witness  whereof,  &c. 


SpecifUationoftke  Patent  granted' to  Pierre  Jeav  Baptiste  Victor 
GoBSETj  of  Clerkenweli  Oreen,  Middlesex,  Merchant,  for  certain 
improvemenis  in  the  construction  of  looms  or  machinery  for  weaving 
varums  sorts  of  cloths  orjabrics.    Dated  December  18,  1824. 


WITH  AN  ENGRAVING. 


TO  all  to  whom  these  presents  shall  come,  &c.  &c. 
Now  hioxv  ye,  that  In  compliance  with  the  said  proviso,  I, 
the  said  Pierre  Jean  Baptiste  Victor  Gosset, '  do  hereby 
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declare  the  nature  of  my  said  invention  by  the  following 
description  thereof,  and  the  manner  in  which  the  same  is 
to  be  performed  and  carried  into  effect,  by  the  drawing 
which  is  hereunto  annexed,  reference  being  thereunto  had, 
and  to  the  figures  and  letters  marked  thereon  as  follows, 
(that  is  to  say) : — My  said  improvements  relate  to  that 
part  of  looms  or  weaving  machinery  which  is  usually  de« 
nominated  the  shuttle,  being  the  implement  or  apparatus 
which  contains  the  yam  or  material  employed  to  form  the 
woof  or  weft  of  the  cloth  or  fabric. 

In  shi^ttles  such  as  are  at  present  known  and  in  use, 
great  difficulties  have  been  experienced  in  causing  the 
thread  or  yarn  to  come  off  the  bobbin  or  shuttle  cap  with 
a  uniform  tension,  without  which  it  is  almost  impossible 
to  produce  a  good  and  even  cloth  ;  but  by  my  improved 
form  and  construction  of  shuttle,  and  disposition  of  the 
bobbin  therein,  I  am  enabled  to  apply  a  regulating  spring, 
for  the  purpose  of  creating  the  necessary  resistance  upon 
the  bobbin,  which  said  spring  is  furnished  with  an  ad- 
justing screw,  by  which  the  power  of  the  spring  may  be 
increased  or  diminished  at  pleasure,  thereby  insuring  a 
propeir  degree  of  tension  upon  the  yam  at  all  times.  Fig.  1 
(PL  IX.)  upon  the  annexed  drawing  represents  a  plan  of  a 
shuttle,  constructed  according  to  my  improvements.  Fig. 
2  represents  an  edge  section,  and  fig.  3  a  transverse  sec- 
tion, supposed  to  be  taken  near  the  middle  thereof.  This 
form  of  shuttle  is  particularly  adapted  to  the  weaving  of 
cloths,  or  fabrics  composed  of  metallic  wire,  or  other  stiff  and 
unelastic  materials,  a  a  represent  the  body  of  the  shuttle ; 
it  may  be  formed  of  wood  or  other  suitable  material,  and 
tipped  or  pointed  at  its  extremities  with  metal,  in  the 
ordinary  manner :  b  b  show  the  opening  which  is  made  in 
the  side  thereof,  in  order  to  receive  the  bobbin  or  weft 
roller,  c,  whieh  is  formed  with  flanges  in  the  manner  of  a 
pulley,  and  is  adapted  to  turn  correctly  upon  a  pin  or  wire, 
Oy  ^hich  said  pin  passes  through  the  top  and  bottom  of 
the  shuttle ;  by  withdi^wing  the  pin,  a,  the  bobbin  may 
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be  taken  out  and  replaced  again  with  great  facility  :  d  d 
represent  the  regulating  spring :  it  is  formed  of  steel  or 
other  sufficiently  elastic  material^  and  is  affixed  to  the 
shuttle  at  each  of  its  extremities^  by  being  turned  down 
and  driven  into  the  wood,  or  it  may  be  fixed  to  the  shuttle 
in  any  other  convenient  manner. 

This  regulating  spring  is  shown  separately  upon  a  larger 
scale  at  fig.  4  upon  the  drawing ;  it  is  furnished  with  a 
second  or  small  curved  spring,  at  d,  which  is  adapted  to 
bear  and  press  upon  the  upper  surface  of  the  bobbin,  as 
will  appear  evident  from  inspection  of  fig.  2  :  e  shows  a 
small  adjusting  screw,  the  head  of  which  is  intended  to 
be  inserted  or  sunk  into  the  upper  part  of  the  regulating 
spring,  D  D,  in  order  to  prevent  its  becoming  entangled 
mth  the  threads  or  yarns  of  the  wa(p  in  its  passage  across 
the  same  during  the  act  of  weaving.    The  lower  extremity 
of  the  adjusting  screw  is  adapted  to  work  into  a  small  nut 
or  female  screw,  h,  which  is  supposed  to  be  firmly  fixed 
into  the  wood  forming  the  shuttle,  so  that  by  turning  the 
said  screw  round  the  part,  d,  of  the  regulating  spring,  may 
be  caused  to  press  with  more  or  less  force  upon  the  upper 
surface  of  the  bobbin,  and  thereby  create  a  greater  or  less 
degree  of  resistance  for  regulating  the  tension  at  which 
the  yam  or  thread  shall  be  drawn  off  the  circumference  of 
the  bobbin,  and  through  the  eye,  c,  of  the  shuttle.     I  gene- 
rally line  that  part  of  the  shuttle  upon  which  the  bobbin 
rests  with  a  plate  of  metal  or  other  substance,  having  an 
even  surface,  in  order  that  the  resistance  against  the  under 
surikce  of  the  bobbin  may  vary  as  little  as  possible. 

It  will  appear  from  inspection  of  fig.  3,  that  the  upper 
and  lower  surfaces  of  the  shuttle  are  formed  concave,  in 
order  that  the  head  of  the  adjusting  screw,  e,  of  the  regu- 
lating spring,  D  D,  may  not  project  so  as  to  injure*or  en- 
tangle the  yarns  of  the  warp  during  the  passage  of  the 
shuttle ;  and  in  some  cases  I  find  it  convenient  to  place  the 
spring  within  the  opening,  b  b,  of  the  shuttle,  leaving  a 
small  round  hole  in  the  upper  part  thereof,  for  the  pur- 
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pose  of  iatroducing  a  turn  screw  or  instrument  to  tke  end 
of  the  adjusting  ^crew,  when  it  is  required  to  inorease  or 
diminish  the  power  or  resistance  of  the  regulating  spring 
upon  the  bobbin. 

,  In  some  constructions  of  shuttles  it  will  be  found  ad* 
Tisable  to  have  no  opening  in  the  edge  of  the  shuttle. 
This  I  effect  by  forming  the  shuttle  like  a  box,  with  a  Kd 
sliding  in  grooves  or  otherwise  hinged  on^  being  providisd 
with  a  catch  or  fastenings  so  that  the  said  lid  may  be 
opened  or  removed  when  it  is  desired  to  take  out  the 
bobbin  and  replace  it  by  another*  In  this  construction 
the  regulating  spring,  with  its  adjusting  screw,  may  either 
be  fixed  upon  the  said  lid,  or  it  may  be  situated  in  the 
opposite  or  fixed  side  of  the  shuttle. 

In  weaving  articles  of  stiff  wire,  with  my  improved  shut* 
ties,  I  find  it  advisable  to  employ  a  casing  or  tube  of  some 
elastic  substance,  to  surround  the  bobbin,  as  seen  by  dotted 
lines  in  fig.  2.  This  tube  is  not  quite  entire^  but  has  an 
opening  or  slit  down  the  side  thereof,  for  the  wire  to  pass 
through ;  and  by  closely  encompassing  or  embracing  the 
bobbin  at  every  part  except  the  slit,  it  prevents  the  coil  of 
wire  upon  the  circumference  of  the  bobbin  from  unwinding 
or  recoiling,  and  becoming  loose  or  entangled,  and  allows 
it  to  be  drawn  off  evenly  or  regularly,  in  proportion  as  it 
may  be  required  to  form  the  cloth  or  fabric ;  and  when 
the  metallic  wire  desired  to  be  woven  is  stiff  and  hard,  I 
occasionally  employ  a  small  pair  of  tempered  steel  rollers 
in  the  aide  of  the  shuttle,  at  about  the  place  where  the 
small  eyes,  c,  are  represented,  by  which  means  the  wire 
runs  out  with  considerably  less  friction.  Figs^  5  and  6 
represent  another  description  of  shnttle,  constructed  ac« 
cording  to  my  improvement.  This  form  of  shuttle  would 
be  applicable  to  the  weaving  of  cloths,  or  fabrics  of  silk, 
or  any  other  material  :  a  a  show  the  body  of  the  shuttle  ^ 
it  is  hollowed  out  from  the  edge  at  b  b,  as  above  describedi 
with  reference  to  the  former  figures.  This  shuttle  is  pro- 
vided with  three  separate  bobbins  or  pulleys,  to  contain 
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thread  or  yam^  as  seen  at  c  c  c,  which  bobbiDa  may  eithei^ 
be  worked  one  after  the  other  with  the  same  coloure4 
yaniy  or  other  different  coloured  yarn  may  be  wound  upoi^ 
each  of  the  bobbins  for  weaving  figured  goods.  Thug^, 
when  a  change  of  colour  in  the  weft  is  required,  it  w^t 
be  only  necessary  to  breadc  off  the  end  of  the  yarn  which 
was  done  with,  and  suck  or  draw  the  end  of  the  other 
colour  through  its  respective  opening  or  eye,  a&  seen  af 
ecc.  These  bobbins  are  supposed  to  be  constructed  likq 
pulleys^  with  two  broad  rims  or  flanges,  in  the  sam^ 
manner  as  above  described,  and  to  be  each  provided  with 
its  regulating  springs,  d,  and  adjusting  screw,  e,  in  ordet 
to  regulate  the  tension  at  which  the  yam  ahould  come  off 
from  the  circumference  thereof*  The  springs,  n,  ar^ 
represented  in  figs.  5  and  6  as  fixed  to  the  shuttle  by  one 
of  their  extremities  only ;  but  they  might  be  affixed  at 
each  extremity,  and  made  to  bear  upon  the  bobbins  by  a 
small  curved  spring,  as  hereinbefore  described.  When 
the  regulating  springs  are  fixed,  as  shown  in  figs.  5  and 
6,  I  generally  turn  the  loose  end,  or  that  end  which  bears 
upon  the  bobbins  slightly  downwards,  and  allow  it  to 
enter  beneath  the  surface  of  the  wood  forming  the  shuttle, 
by  which  means  the  extremity  of  the  spring  is  effectually 
prevented  from  becoming  entan^ed  with  the  yams  of  th^ 
warp,  in  its  passage  across  the  same. 

It  is  not  essential  that  three  bobbins  only  should  be 
used  in  one  shuttle ;  but  a  greater  or  leas  number  may  be 
employed,  as  circumstances  require., 

I  have  now  described  with  reference  to  the  annexed 
drawing,  my  said  invention  for  improvements  in  shiittleSy 
which  form  part  of  a  loom  or  machinery  for  weaving  va* 
rious  sorts  of  cloths  or  fabrics ;  and  I  hereby  declare  that 
my  invention  consists  in  the  peculiar  form  and  construe* 
tion  of  shuttles  for  weaving,  which  I  have  herei^before 
described,  and  are  represented  in  the  figures  upon  the 
annexed  drawing;  the  said  peculiarity  in  oonatntcdoB 
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being  that  the  bobbin  upon  which  the  thread  or  yam  is 
wound  is  made  in  the  form  of  a  wheel  or  pulley,  and  is 
situated  and  placed  upon  a  pin  or  axis,  which  said  axis 
or  pin  remains  in  a  vertical  position  when  the  shuttle  is 
in  use,  instead  of  the  thread  or  yarn  being  wound  upon  a 
small  bobbin  or  roller,  situated  upon  an  horizontal  axis  in 
the  ordinary  manner.  Another  of  the  improvements  which 
I  claim  as  new  in  these  shuttles,  consists  of  the  regulating 
spring,  marked  d  d,  in  the  figures,  as  operated  upon,  or 
regulated  in  its  force  by  the  adjusting  screw,  marl^ed  e, 
for  the  purpose  of  adjusting  .or  regulating  the  tension  of 
the  yam  in  passing  off  the  circumference  of  the  bobbins. 
At  die  same  time  I  wish  it  to  be  understood,  that  I  do 
not  claim  the  general  use  of  springs,  as  applied  in  shuttles 
for  weaving,  but  only  for  the  particular  manner  of  applying 
them,  and  providing  them  with  a  regulating  or  adjusting 
screw,  herein  efore  described  and  set  forth. 
In  witness  Hiereof,  &c. 

OBSERVATIONS  BY  THB  PATENTBB. 

By  this  invention  all  sorts  of  woollen  goods  can  be  made 
in  the  most  complete  manner,  uniting  both  beauty  and 
strength,  and  without  any  difference  of  quality  to  be  found 
through  all .  the  piece,  of  whatsoever  it  be  manufactured ; 
which  cannot  be  asserted  of  any  of  those  made  in.  the 
usual  way,  since  the  stretching  of  the  wool  has  always 
caused  in  them  irregularity  and  defects,  very  offensive  to 
the  eye,  such  as  clear  places,  sbrinkings,  &c. 

We  cannot  be  astonished  at  the  impossibility  hitherto 
found  of  manufacturing  any  thing  in  a  perfect  manner, 
since  the  warp  is  either  stretched,  or  the  shoot  irregular. , 
This  is  so  tme,  that  when  the  manufacturers  desire  to  have 
any  thing  woven  carefully,  they  have  it  done  by  the  hand 
shuttle,  which  obliges  the  workmen  to  spend  a  great  deal 
of  time  in  completing  their  work,  because  they  are  obliged 
frequently  to  straighten  the  threads  of  the  shoot ;  and  it 
often  happening  that  they  are  not  arranged  like  the  first, 
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they  are  obliged  to  rectify  it^  and^  notwithstanding  all 
their  precautions^  the  work  can  never  be  perfect,  on  ac- 
count of  the  stretching  not  being  always  alike. 

The  necessity  has  long  been  felt  of  regulating  the  stretch- 
ing of  the  shoot,  in  order  to  produce  perfect  woven  goods. 
To  effect  this^  the  manufacturers  have  contrived  a  piece  of 
bent  wire,  to  form  a  small  spring,  upon  which  they  pass 
the  little  bobbin,  which  runs  from  left  to  right y  the  weight 
of  which,  when  its  load  is  diminished,  causes  a  change  in  the 
stretching  of  the  shoot,  and  consequently  the  effects  of  it  are 
visible.  On  the  other  hand,  every  time  the  bobbin  is 
changed,  it  happens  that  the  hole  of  the  new  one  is  larger 
or  smaller  than  that  of  the  preceding  one  ;  then  the  piece 
of  bent  wire  does  not  cause  the  same  resistance,  and  the 
workman  finds  himself  obliged  to  open  or  to  shut  this 
wire,  to  prevent  the  bobbin  from  turning,  and  emptying 
itself  too  quickly  or  not  enough. 

These  defects  have  been  so  fully  acknowledged,  that 
many  manufacturers  have  employed  all  their  means  to 
rectify  them.  They  at  first  substituted  another  piece  of 
wire,  consisting  of  three  branches,  in  the  form  of  which  I 
have  just  spoken,  and  the  result  was  not  more  fortunate  ; 
the  reason,  as  I  have  just  shown,  is  quite  simple.  They 
afterwards  followed  another  method,  that  of  putting  in 
hairs,  tied  together,  so  that  they  might  form  a  kind  of 
little  spring  to  the  shuttle,  which,  forming  a  kind  of  brushy 
deteriorated  the  goods  ;  for  it  chafed  the  thread,  and 
thereby  injured  its  quality  and  lustre,  and  so  weakened  it, 
that  it  frequently  broke^  which  obliged  the  weaver  to  lose 
much  time  in  joining  the  broken  threads. 

My  invention  afibrds  a  complete  remedy  for  all  these 
defects,  and  by  means  of  it  the  work  is  brought  to  the 
greatest  degree  of  regularity. 

In  order  to  justify  what  I  have  advanced,  and  to  give 
proof  of  my  experiments,  I  attempted  to  make  with  the 
fly-shuttle  wire  gauze,  which  is  more  difficult  to  weave 
than  any  thing  else,  and  I  have  the  satisfaction  to  say  I 
succeeded  most  completely,  and  can  weave  wire  gauze 
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with  a  perfection  hitherto  tinprecedented^  and  with  ihe» 
same  facility  with  which  other  ^oodB  are  wo?en.  Tbet 
advantages  to  be  derived  from  my  shuttle  will  appear  from 
the  subjoined  account  of  its  application  in  the  manufacture 
of  the  principal  branches,  of  weaving^  as  follows  : 
.  1.  Silk  Goods  may  be  woven  of  a  regular  texture,  with 
a  most  beautiful  lustre,  and  superior  both  in  quality  and 
durability  to  those  manufactured  in  the  usual  way,  pos- 
sessing none  of  those  defects  which  the  old  method  occa- 
sions, and  which  the  most  skilful  hands  cannot  rectify* 
There  will  also  be  a  great  advantage  from  using  this  in 
vention,  in  making  figured  silks  in  the  ordinary  method. 
When  it  is  necessary  to  use  silks  of  various  colours,  so 
many  different  shuttles  must  be  used  as  tiiere  are  colours  i 
but  on  my  principle  one  shuttle  only  is  necessary,  and 
the  work  will  be  most  complete ;  much  time  will  be  8a,ved, 
and  more  work  done,  than  if  the  workman  were  obliged 
every  moment  to  change  his  shuttle^  I  shall  also  add  to 
these  advantages,  that  of  my  shuttles  containing  ten  iime$ 
more  silk,  cotton,  Sec.  than  those  usually  employed. 

1  must  not  omit  to  mention  an  article  of  great  value, 
which  can  also  be  manufactured  with  my  shuttle  in  the 
most  beautiful  manner,  which  article  I  call  Camelion,  from 
its  continual  change  of  colour  as  it  is  moved  about,  and 
l^hich  is  superior  in  brilliancy  to  any  other  article  hitherto 
made  of  silk,  possessing  great  richness  and  softness,  and. 
from  its  novelty  and  beauty  likely  to  become  very  much 
in  demand. 

2  and  3.  Cotton  apid  Hemp  .Weaving^  performed  by  my 
new  fly-shuttle,  appears  neater,  is  more  regularly  done, 
quicker  weaved,  and  free  from  shrinkings,  &c. 

•  4.  Flax  Goods,  which  are  manufactured  but  very  rarely 
with  the^  fly-shuttle,  might  always  be  so  if  those  on  my 
principle  be  adopted,  and  of  any  required  width,  with  as 
regular  a  texture  as.  the  articles  abovementioned. 

6^  Woollen  Clotlu^-^i^W  sorts  of  woollen  cloths  c^ii  be 
manufactured  with  the  same  perfection  as  the  preceding, 

6.  Metallic  G^tizef.— These  gauzes,  which  have  always 
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been  wovea  with  much  trqoble^  aad  ve?y  slowly^ .  can  be 
mftde  with  shutUea  on  my  prioeipk  wjth  the  s^ma  e^ae  m 
the  prtcediog  acticles,  in  the  mofit  perli^ot  mfUAMTjt  ai»d: 
twice  quioker  than  what  i3  usual.  To  give  an  idiea  oi 
the  great  bflfoe&ta  ariaing  from  all  these  advantoge9>  \  fan 
Yentore  to  assert  that  the  work  wbioh  is  ganarally  done' 
in  a  week  by  300  workmen,  can,  by  my  method*  \»  doAAt 
in  that  time  by  100 ;  which,  caleuluting  ^aph  workman  at 
21.  per  week,  will  save  in  wages  weekly  4Q0I. 

Thete  will  be  also  a  considerably  fl%Ting  in  m^iji^l 
labour,  namely,  for  gauzes  of  five  ifeet  in  width,  i©  m^Ji^iAS 
which  two  workmen  are  obliged  to  bte  enip)<^ed  sit  Qsiph 
I0091 ;  by  my  method  ths  samc^  width  can  be  made  by  oi^^^ 
workman ;  therefore,  with  200  lopois,  whioh  now  requif)^. 
400  workmen^  by  my  principle  opiy  20Q  will  bp  required. 

The  metallic  gauzes,  of  which  1  have  jvst  ppqk^p,  ^^ 
sold  now  at  four  sbiHings  tha  square  foot :  they  can,  ^: 
my  principle,  be  manuffuctured  at  ten- pence ! ! 


A  Plan  fir  proceeding  with  the  Tunnel  under  ike  river  Thames,  fr&m 
Redriffe  to  Limehouse,  taking'  the  ffr9sent  itate  of  things  (1909)  or  a 
baste* 

Bf  R.  TsL^vzraicK,  Engiaasir. 
Abstracted  frim  the  Pspers  and  DeoumeBto  ef  th^  ff  Thax£«    . 

Aj^CBWAT  COMfANV*" 

A  SHAFT  being  already  sunk  on  the.BedTiffeaiil9»  7^ 
feet  below  the  level  of  high  water,  in  which  are  tw.Q.ipimQfs, 
worked  by  steam-engines,  capable  of  lifting  1600  galops 
of  water  per  minute ;  and  a  drift  n^a^te  fmm  ihe  shaft  on 
thft  Sooth,  to  within  9bovA  70  feet  of  low  water  ffmvk  oi> 
the  Korth  shore,  at  the  depCh  of  72  £eet  b^elow  Ih^h  wat^y 
Ab  springs  of  which  drift  furnish  about  400  gftUons  §f 
water  per  minute. 

It  is  proposed  tn  excavate  a  snfficient  space  in  ti^  bed 
of  therrirar  to  adpmt>the  building  of  a  portion  of  ,^  tu|i#^ 
either  of  brick. or  cast  iixm,  die  crown. of  wh^ch.sbe^l  bft 
at  asfliall jiaUaoce,  say  61  or^.-feet^  kfiVw  |he.  ^Qf^o^-^ 
the  river.  .  a  8  -  -     -^    ^     -9:    i 
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This  excavation  to  be  made,  and  the  tunnel  formed/ 
within  a  set  of  piles,  driven  inside  a  moveable  cassoon  or 
coffer  dam,  of  the  following  construction^  and  of  such  a 
length  as  the  conservators  of  the  river  may  allow  :  40  feet 
deep,  50  feet  long,  and  4  or  5  feet  wider  than  the  exterior 
diameter  of  the  tunnel,  will  be  sufficient  for  the  inside 
dimensions. 

In  the  accompanying  drawings,  which  are  calculated 
for  a  cast  iron  tunnel,  of  12  feet  diameter,  l^-  inch  thick, 
in  pieces  6  feet  long,  inserted  one  into  the  other  the  dis- 
tance of  6  inches,  and  caulked. 

Fig.  7  represents  a  plan ;  fig.  8  a  longitudinal,  and  fig. 
9  a  transverse  section  of  the  cassoon,  tunnel,  drift,  &c. ; 
fig.  10,  transverse  section  of  piles. 

a.  The  cassoon,  60  feet  long,  18  wide,  and  40  deep, 
made  of  12  inch  square  balk,  fastened  together  with  trun- 
nions, and  made  water  tight  by  being  caulked. 

&,  Screens  or  fences  to  break  the  force  of  the  current, 
and  protect  the  cassoon  from  vessels,  &c.  made  of  old  ship 
timber,  about  36  feet  long,  attached  to  the  comers  of  the 
cassoon,  and  meeting  in  a  point.  These  screens  or  cut- 
waters are  to  be  the  same  depth  as  the  cassoon. 

c,  A  platform  over,  the  cassoon,  oil  which  a  crane  and  a 
steam-engine,  of  4  or  6  horse  power,  are  placed  to  work  a 
pile-driving  and  drawing  apparatus,  and  raise  the  exca- 
vated earth  to  deliver  it  into  barges. 

d.  Iron  spears  at  the  bottom  of  the  cassoon. 
g.  The  drift. 

Thus  much  being  prepared,  two  triangular  barges  or 
boxes  are  to  be  made  to  fit  the  spaces  between  the  cut- 
waters and  sides  of  the  cassoon.  These  barges  or  boxes 
being  fixed  in  their  places,  are  to  be  loaded  with  so  much 
ballast  as  would  enable  the  whole  cassoon  to  be  sunk  by 
the  admission  of  water  into  them.  It  is  then,  at  high 
water,  to  be  floated  altogether  to  the  deepest  part  of  the 
river  over  the  drift,  with  the  cutwaters  pointing  up  and 
down  the  stream ;  and  when  in  this  situation,  a  plug  is 
to  be  taken  out  of  each  triangular  barge,  so  that  they  may 
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be  filled  with  water,  and  cause  the  whole  to  vink,  forcing 
the  spears  into  the  bottom  of  the  river,  which  must  have 
been  previously  made  even  by  means  of  ballast  barges. 

Guiding  frames,  e,  48  feet  long,  and  16  wide,  are  then 
to  be  suspended  or  fastened  by  moveable  bolts  within  the 
cassoon,  and  piles,  /,  40  feet  long,  and  12  inches  square^ 
driven  down  between  the  cassoon  and  guiding  frames,  till 
their  points  are  at  least  two  feet  lower  than  the  bottom  of 
the  intended  excavation.  The  piles  must  be  capped  and 
pointed  with  iron,  and  have  a  semicylindrical  groove  of  4 
inches  diameter,  extending  from  one  end  to  the  other.  Each 
pile  is  to  be  driven  with  this  groove  next  to  the  flat  side 
•of  the  adjoining  one.  After  they  are  all  driven,  oakum, 
&c.  being  well  rammed  down  this  groove,  will  effectually 
keep  out  the  water.  The  space  also  between  the  tops  of 
the  piles  and  the  cassoon,  must  be  caulked  at  low  watery 
^en  the  tops  of  the  piles  will  be  out  of  water. 

This  being  done,  a  hole  is  to  be  bored  down  into  the 
drifts  or  from  the  drift  up  to  the  inside  of  the  cassoon, 
and  a  pipe  put  in  to  let  the  water  down  into  the  drift. 

Should  any  thing  obstruct  the  driving  of  some  of  the 
piles,  or  should  they  take  a  wrong  direction,  they  must  be 
left  until  the  rest  are  driven  and  caulked,  when,  the  water 
being  drained  out,  excavations  may  be  made  to  the  bottom 
of  those  piles,  and  the  obstruction  removed,  after  which 
they  may  be  driven  to  their  proper  places. 

The  greatest  depth  of  the  river  at  high  water  being  38^ 
feet,  and  at  low  water  about  17,  the  cassoon  will  be  18 
inches  above  the  water  at  high  water,  and  the  tops  of  the 
piles  3  feet  above  at  low  water ;  the  latter  time  of  course 
must  be  taken  for  the  caulking. 

Two  or  three  thicknesses  of  strong  well  tarred  canvass, 
nailed  all  round  on  the  outside  of  the  bottom  of  the  cas- 
soon, and  spread  out  on  the  bed  of  the  river,  would  take 
off  much  of  the  pressure  from  the  lower  ends  of  the  piles, 
and  obstruct  the  entrance  of  water  under  the  cassoon. 

It  is  not  expected  that  there  will  be  any  necessity  for 


39t  PUmfor  a  Tuimd  under  the  Tkamxs. 

wmtBg  the  cwsobn,  since  the  weight*  in  the  triangular 
buge^  may  easily  be  150  tons  more  than  is  sufficient  to 
sink  it.  This  Iroidd  greatly  ov^balance  the  force  of  UkA 
cnrinent^  which  at  two  miles  per  hour  acts  only  with  ive 
^Undi  on  the  square  foot^  or  5  tons  against  the  whole 
cassBoon.  It  may  not,  however^  be  an  improper  precaution 
tk>.  protect  it  from  shippings  by  mooring  an  old  vessel  up 
tail  dowii  the  strtam. 

A*  the  water  is  drained  out,  beams  must  be  put  across 
Inside  the  cassoon,  in  order  that  the  pressure  on  the  out* 
sid^  may  not  force  in  the  sides.  When  the  water  is  out» 
ah  excavation  is  to  be  made  at  one  end^  the  whole  width 
of  the  cassooH)  18  feet  deep,  and  €  or  7  long.  Beams  are 
aliK>  to  be  ^bt  across  as  the  digginig  proceeds. 

When  this  excavation  is  completed,  a  6  fool  length  of 
^  cylinder^  supposing  oast  iron  to  be  adopt^  is  to  be 
put  in,  the  beams  being  taken  from  below,  and  put  abo^»e 
the  cylinder,  as  it  passes  do^n.  Then  another  €  feet  is  to 
be  exoavated,  and  a  second  length  of  cylinder  inserted  Q 
inches  into  the  firsts  and  catilked  froln  the  inside,  when  it 
way  be  fitted  \vith  earth,  to  be  taken  out  again  af4er  the 
whole  lfun«ti  is  finished.  This  will  prevent  its  being  filled 
with  water,  which  would  have  to  be  drawn  out  every 
(*iiie  tlie  eassooQ  should  be  removed.  A  third  length  is 
then  to  be  added  to  the  second,  and  so  on  till  so  much  is 
completed  as  can  be  taaade  within  the  cassoon.  The  fii^t 
Xliro  or  tfitree  lengths  should  be  filled  with  day,  well 
Iramsnled,  to  prevent  water  from  the  river  passiog  in  when 
the  ^end  pileis  are  drawn.  Tkie  space  "above  the  tunnel 
Mwt  ht  filled  with  the  excavated  ^arth,  and  piddled  to 
the  level  of  the  bottom  of  the  river. 

In  'ordel'  to  ;pi!^re  for  removing  ithe  oassoon  forwcu-d 
another  l^gth,  a  set  of  piles  in  a  frame  must  be  fi€ted 
eld{«,  and  fixed  over  that  end  of  the  tunnel  proposed  to 
be  wntmoed,  and  the  earth,  or  rather  some  clay,  wcH 
puddled  to  the  fraitie,  so»as  to  pr^ent  any  water  conung 
b^ween4tand  the  tbp  of  riie  tunnel  to  the  next  length. 
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The  pipe  whidi  cony^s  the  water  to  the  drift  is  then 
to  be  stopped,  and  all  the  piles  drawn  except  those  last 
fixed.  As  the  piles  are  drawn,  the  holes  which  tliey  leave 
shou}4  be  filled  iip« 

When  every  thing  is  ready  for  the  removal,  and  tiic 
water  Low  enough  to  be  out  of  the  triangular  barges,  the 
pl«g8  must  be  put  in,  wluch  will  make  the  whole  appa> 
ratus  float  when  it  is  nearly  high  water,  at  which  time  it 
can  easily  bse  moved  forward,  till  the  opposite  end  arrives 
against  the  piles  that  were  left.  The  plugs  are  then  again 
U)  he  taken  out,  which  will  cause  it  to  sink  as  before. 

The  same  operations  as  above  described  must  be  again 
performed,  and  the  work  repeated,  till  the  tunnel  is  finished 
to  the  shore.  After  which,,  the  cassooa  is  to  be  again 
fixed  in  the  deep  water  at  the  partfirst  began,  firom  wbeoce 
H  is  to  J:>e  continued  to  the  other  shore. 

«A  cast  iron  tunnel  of  the  above  sice,  together  with  the 
pavjement  and  superiiioumbent  earth,  wiU  about  equal  the 
specific  gi^vity  of  water,  but  not  quite ;  consequently,  if 
it  did  Aot  adhere  to  the  earth,  it  would  have  a  tendency 
to  rise ;  but  taking  the  adhesion  into  view,  no  doubt  can 
be  entertained  but  that  it  will  remain  perfectly  secure  in 
its  bed. 

.  Tlie  very  siball^  quaxitity  of  water  that  ever  can  come 
iDto  thie  tunujel  when  finished,  mi^t  be  thrown  out  by  a 
horizontal  foix^ing  pump  at  the  lowest  part,  worked  by  a 
rod^  passing  along  under  the  pavement  to  a  small  steams 
en^ne  or  horse  power  on  the  outside,  near  the  entrance. 
TUs  would  do  away  the  necessity  of  continuing  the  use 
&f  the  drift  and  large  steam-engine. 

Froin  borings  and  odier  proofs,  it  is  certain  that  the 
^teOiiKn^  in  which  the  tunnel  would  lay  at  the  North  side 
9f  |he  river  is  strong  clay,  which  would  occasion  ne 
difficulty. 

lf,/as  thetre  is  every  reason  to  believe,  the  gravel  stratum 
of  27  feet  thick,  which  was  simk  through  in  the  «haft^ 
dwindles  to  the  North  into  two  quicksaads,  one  of  3  feet 
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thick,  with  3  feet  of  strong  clayi>etween  it ;  and  another 
quicksand  of  4  feet  in  thickness^  under  which  the  decli- 
nation is  one  in  fifty  to  the  North,  there  will  be  gravel  or 
quicksand,  or  both,  towards  the  South,  within  the  18  feet 
which  it  is  proposed  to  excavate.  That  this  change  from 
gravel  to  quicksand  does  take  place  seems  probable,  from 
the  circumstance  of  the  quicksands  which  were  met  with 
in  the  drift  being  fed  with  water  from  the  South,  and  also 
from  their  being  found  where  the  thick  stratum  of  gravel 
was  expected  by  calculating  the  decline  from  the  shaft, 
as  well  as  by  there  being  no  water  in  any  of  the  strata 
below  the  gravel  that  could  feed  them ;  but  by  borings  in 
the  river,  and  from  the  different  breaks  through  the  roof 
of  the  drift  up  to  the  bottom  of  the  river,  nothing  being 
found  but  clay  from  the  IMorth  shore  for  about  300  feet 
southward,  it  is  rendered  certain  that  the  gravel  stratum 
does  not  extend  so  far  North. 

It  is  therefore  likely,  that  as  the  quicksands  rise  towards 
the  South,  and  before  they  are  high  enough  to  interfere 
with  the  tunnel,  they  change  to  gravel ;  but  should  that 
not  be  the  case,  and  the  quicksand  be  met  with  in  the 
excavation,  the  piles  may  be  driven  down  through  it  into 
the  strong  clay,  which  will  exclude  the  sand  at  the  sides* 

But  should  the  water  in  the  quicksapd  be  inclined  to 
blow  up,  the  bottom  holes  may  be  bored  from  the  drift 
up  to  the  sand,  by  which  the  water  will  be  drained  off, 
and  remaining  dry,  no  such  effect  can  then  take  place. 

Admitting,  however,  that  the  bottom  of  the  excavation 
were  blown  up,  no  mischief  would  be  done,  and  very 
little  delay  occasioned,  because  the  points  of  the  piles 
being  in  firm  clay,  would  prevent  their  giving  way. 

Should  there  be  much  water  in  the  gravel  on  the  South 
side  of  the  river,  a  great  deal  of  it  may  be  drawn  off  by 
boring  on  the  side  of  the  shaft. 

If  a  brick  tunnel  be  preferred  to  an  iron  one,  it  will 
require  no  variation  in  the  excavation  but  that  of  making 
it  something  deeper  and  wider. 
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'DescripHon,  measurement  and  estimate  of  a  Bridge  of  Iron»wire,  con^ 
structed  over  the  river  Galore^  ai  St.  Vallier,  in  the  Department  of 
•  /jere.    By  M.  Sequin,  Sen. 


In  commencing  the  translation  of  this  interesting  little 
publication,  to  save  repetitions  we  think  it  may  be  de- 
sirable to  state,  that  the  mdre,  in  multiples  and  parts  of 
which  the  measurement  of  this  bridge  is  given,  is  equal 
to  3'281  feet  English ;  that  the  kilogram  is  nearly  two  of 
our  pounds ;  and  that  the  frank,  at  the  medium  course  of 
exchange,  of  25  franks  to  the  pound,  British,  is  worth  9*6 
pence  .of  our  money.  St.  Vallier,  where  the  bridge  was 
constructed,  is  situated  near  the  Rhone,  about  40  miles 
below  the  city  of  Lyons. 

I. 

This  bridge  was  constructed  to  determine  by  actual 
practice,  if  some  dispositions,  which  theory  indicated, 
would  exactly  correspond  with  the  design  proposed,  and 
to  serve  as  an  experiment  and  guide  for  the  erection  of  a 
bridge  on  a  larger  scale  at  Tournon,  about  two  leagues 
distant  from  its  scite,  and  was  intended  for  the  passage 
of  horsemen,  foot  passengers,  and  beasts  of  burden.  It  is 
situated  near  a  pleasant  garden,  that  belonged  to  the  late 
M.  de  Saint  Vallier, 

The  floor  (or  roadway  of  the  bridge)  is  raised  five  metres 
above  the  level  of  the  water.  Its  total  length,  from  the 
middle  of  one  of  the  supporting  columns  to  that  of  the 
other,  is  30  metres,  and  its  breadth  is  1*65*". 

Strong  parapets  give  it  such  a  rigidity,  that  fifteen  or 
twenty  persons  walking  over  it  together  occasion  scarcely 
any  sensible  vibration.  To  prove  it,  I  have  walked  over 
it,  accompanied  by  three  of  my  brothers,  stepping  altor 
gether,  without  causing  any  vibration ;  and  I  have  since 
learned,  that  many  persons  had  passed  over  it  on  horse- 
back, although  the  bridge  was  traversed  at  the  same  time 
by  three  other  horsemen  with  their- horses,  but  who,  being 
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more  cautious^  had  alighted  and  led  their  horses  over.  I 
have  been  also  assured  that  a  horseman  was  seep^  passijig 
over  at  full  gallop,  without  the  bridge  vibn^tinig  io  wy 
perceptible  manner. 

This  floor  is  suspended  from  four  iron  cables,  of  abeut 
two  centimetres  in  diameter,  by  means  of  vertical  cords  of 
wire.  The  wire  cables,  after  having  passed  over  squcffe 
columns  of  2*20°^  high,  are  hooked  to  rods  of  iron,  which 
ar^e  themselves  fastened  to  pieces  of  oak,  loaded  with  part 
of  the  mass  of  the  abutments.  It  was  constructed  at  the 
expence  of  some  persons  interested  in  procuring  a  passage 
over  the  river,  in  the  place  of  an  ancient  mined  bridge, 
of  whose  foundation  there  were  still  some  parts  remaining, 
sufficiently  solid  for  the  support  of  the  abutments. 

Its  length  was  at  first  intended  to  be  25  metres,  and  its 
height  4™  above  the  lowest  level  of  the  water.  The  abut- 
ments^ A  B  c  o,  (fig.  12,  PL  9)  of  1*50*"  in  thickness  at  the 
base,  A  c^and  I*"  at  the  crown,  b  d,  accompanied  with  the 
side  walls,  d  c  l  k,  of  one  metre  at  the  bas^,  and  0'^""  at 
the  upper  part,  seemed  to  me  sufficient  to  resist  the  dramghl 
of  the  cables,  and  to  serve  as  a  base  for  the  columns  of  free^ 
stone^  B  D  Q  H,  of  2-20"*  high  by  0*65  square,  inteoded  to 
support  them.  Such  were  the  original  designs,  which  had 
been  already  partly  executed,  when  local  considerations 
induced  those  interested  in  the  work  to  increase  the  leqgt^ 
of  the  bridge,  at  first  to  28,  and  afterwards  to  30  metres, 
and  to  build  the  abutments  to  the  height  of  5  instead  of 
4  metres. 

The  limits  of  expence  to  which  we  were  confined,  obligiisd 
us  to  use  the  materials,  such  as  they  were,  which  w^e  in- 
tended for  the  piers,  and  to  continue  of  the  same  dimen^ 
sions  the  work  of  the  abutments  ;  on  which  account  these 
different  parts  were  weaker  than  the  calculation  demanded, 
^lowever,  as  it  was  of  use  to  determine  by  a  decisive  expert''- 
mcnt,  what  confidence  we  ought  to  place  in  theca^culation^ 
of  the  resistance  of  the  masonry,  and  of  the  masses  of  the 
work«  we  did  not  hesitate  to  put  it  to  proof,  and  it  wa«  i^reed 
that  we  should  undertake  to  furnish,  transport,  and  erect. 
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at  oot  own  risk,  the  ivhole  of  the  By«tem  of  suBpeiiBion  and 
flooring  for  iSOO  fmncs,  which,  joined  to  1600  franfcs  for 
the  ttasomy,  and  frofm  6  to  700  francs  employed  on  the 
approaches,  md  other  accessory  objects,  would  form  ako« 
gether  asuai<of  4000  francs,  to  which  the  whole  expence  of 
the  bridge  would  actually  amount.  Fig%  11,  represents 
the  View  of  the  whole,  and  figs.  12  and  13  the  parts.  The 
ai>fitmetit  of  the  right  bank  is  built  on  the  remains  of  the 
old  foandation.  Its  height,  a  b,  fig.  12,  is  6  metres 
iibove  the  let^H  of  the  Rhone,  from  which  it  is  about  200 
m^es  distant,  and  its  breadth,  a  a,  at  the  level  of  the 
floor,  is  3-20" ;  its  depth  at  a  c  is  I'SO",  and  at  b  d  1". 
The  side  walls,  i>  <;  t  k,  on  a  level  foundation,  <ire  1*  thick 
at  the  bas^,  ^and  0*50"  at  the  top.  The  colmmis  are  all 
Cilike ;  they  rest  on  the  angles  which  the  piers  make  with 
the  sidew:alls,  and  have,  as  before  mentiomed,  «  height  of 
2"S0",  by  <>S5*  square,  having  on  their  tops  plinths  of 
©•aS"  high,  with  a  projection  of  0*02*". 

Above  th^  columns  are  placed  blocks  of  oak,  rounded  at 
tive  top,  0*40™  broaid,  by  0*20*"  tbiok,  to  be  surmounted  by 
vasea  of  ca^t  iron,  which  are  designed  to  be  placed  there 
kft  oriiaiient.  These  blo(&s  are  fastened  to  the  stone  by 
twobtdts  of  iron,  O'dO*"  broad,  byOlS'^tiiiek,  countersunk 
m  the  pla^e  whie;h  the  cables  were  to  x^ccupy,  in  4l  groove 
of  0^02"  depth.  The  four  iron  cables  which  sustain  the 
b^g^  etiter  into  those  grooves ;  they  are  formed  by  the 
imrou'ctf  30  iron  wires,  of  No.  18,  fastened  to  two  half 
riagd,  or  cushions  offcast  iron,  0*0 1*^  thick  in  the  middle, 
and  auetarned  by  rods  of  iron  of  0^2"*  diameter,  which 
ptOlrtHg  €hifotigh  the  bars  of  the  half  wrings  of  iron,  are 
dmftl^i|og«flher  and  fastened  behind  pieces  ^f  oak,  D*30°* 
square,  built  up  in  the  masonry  of  the  side  wails,  and 
loft&tfd  *wiih  two  or  three  large  blocks  of  hard  stone,  of 
atolft  '0^60™  eube,  over  which  the  walls  ane  raised  to  the 
leip^  ofth^'floor,  in  a  manner  dmt  admits  cf  repairing  or 
rejAaeing  the  icon  moonsigs,  when  thought  neceesary,  in 
taking  up  fthe  (oau&ewaiy  behind  them,  without  temoving 
flfn^>part  of  ttie  mass  of  masonry. 
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This  mass,  at  the  right  bank  of  the  river,  is  about  2" 
high ;  but  that  on  the  left  is  only  raised  1*40"',  on  account 
of  the  elbow  of  the  side  walls  not  permitting  it  to  be  ex- 
tended more  than  4"*  from  the  piers ;  nor  the  weakness  of 
these  latter  to  fasten  down  the  cables  in  an  angle  of  more 
than  45  degrees. 

The  floor  is  suspended  from  the  cables  by  56  vertical 
cords,  each  of  4  wires.    They  are  bound  on  the  upper 
part  by  some  tunis  of  fine  wire,  softened  in  the  fire,  and 
pass  beneath  the  cross  rafters.    These  cords  are  formed  by 
a  single  piece  of  wire,  forming  4  doubles,  of  which  the 
ends  are  bound  together  by  wire  of  No.  1,  for  the  space  of 
about  0*06™.    Their  length  was  determined  by  suspending 
to  a  wire,  of  the  same  length  as  the  bridge,  29  weights  of 
0*5''  each,  and  stretching  the  wire  until  it  formed  in  the 
middle  a  versed  sine  of  2*20"",  equal  to  the  height  of  the 
piers.    These  vertical  cords  were  fastened  to  the  cables  in 
our  workshop,  and  the  whole  was  thus  carried  altogether 
and  put  up  in  its  place,  without  requiring  any  great  pre- 
cautions.   The  cross  rafters  were  then  passed  through  the 
loops  of  the  vertical  cords,  and  were  covered  with  planks 
to  serve  as  a  scafibld,  as  soon  as  *they  were  put  in  their 
places ;  but  it  was  soon  perceived  that  the  moorings  gave 
wayx  a  little,  before  all  the  weight  was  laid  on.     This 
effect,  joined  to  a  small  lengthening  of  the  iron  rods, 
and  to  the  penetration  of  the  screws  into  the  wood,  caused 
the  columns  to  be  drawn  forward  two  or  three  centimetres* 
This  was  immediately  remedied  by  increasing  the  weight 
with  which  they  were  charged,  and  by  bringing  them  back, 
by  means  of  the  screws  of  the  moorings,  to  the  vertical 
position,    firom  which  they  did    not   depart  any  more 
afterwards. 

The  cross  rafters,  29  in  number,  are  placed  l*"  asunder; 
their  length  is  2"",  their  depth  0*14",  and  their  thickness 
0*08"* :  they  are  attached  alternately  to  each  of  the  .cables. 
The  floor  is  placed  directly  upon  them.  It  is  composed  of 
six  rows  of  planks,  0*26"*  broad,  and  0054™  thick,  with 
intervals  between  them  of  Oj01"*>  to  let  water  pass  through. 
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The  parapet  was  put  up  aa  soon  as  the  cross  rafters  were 
fixed  in  their  places.  It  is  composed  of  two  rows  of  rails^ 
of  Oil"  depths  and  0'075"  broad,  scarfed  together,  and 
each  kept  a  metre  asunder  from  the  other,  by  crosses  of 
St.  Andrew,  of  0'06"  in  thickness.  Between  each  of  the 
joints  of  this  framing  are  put  bolts  of  0*01 5"  diameter, 
which,  connecting  the  rails  and  the  cross  rafters,  give  the 
whole  such  solidity,  that  it  is  impossible,  whatever  effort 
several  persons  can  make  together  in  walking  or  in  leaping 
on  it,  to  give  it  any  vertical  movement ;  but  in  the  hori- 
zontal direction  its  rigidity  is  less,  and  a  single  person,  by 
spreading  out  his  legs  so  that  his  feet  may  approach  each 
of  the  parapets,  may,  by  balancing  himself  slowly  from 
side  to  side,  cause  a  very  perceptible  movement,  and 
which  would  soon  become  disagreeable,  and  has  much 
resemblance  to  that  which  occurs  aboard  a  ship. 

This  bridge  being  designed  particularly  for  foot  pas- 
sengers, and  for  the  occasional  use  only  of  horses,  it  was 
agreed  that  it  should  be  tried  by  a  weight  of  5000'',  which, 
joined  to  its  own  weight,  ought  to  occasion  a  draught  on  the 
cables  and  the  abutments  of  about  17,000*^.  This  was  no 
considerable  stress  for  the  cables  and  moorings  to  bear, 
but  it  was  almost  the  extreme  limits  of  the  resistance  of 
the  left  abutment ;  which,  being  composed  of  the  paral- 
lelepiped, H  c  E  F^  of  about  6  cubic  metres,  of  2800*^  each, 
only  formed  a  weight  of  14,000^,  which  was  inferior  to 
that  which  we  required  ;  but  the  resistance  of  the  moorings 
might  be  supposed  divided  into  the  horizontal  and  the 
vertical,  and  that  it  would  be  sufficient  to  counterbalance 
this  latter  by  a  weight  of  12,000*'. 

Such  are  the  circumstances  in  which  this  trial  was  made. 
The  bridge  was  first  loaded  with  gravel,  along  with  gabions 
and  hand-barrows,  until  the  whole  amounted  to  about 
4500'^.  Some  of  those  who  were  interested  in  the  bridge, 
and  who  were  present,  then  required  that  the  experiment 
should  be  pushed  no  farther,  from  apprehension  that  some 
parts  of  the  parapet  might  be  injured,  and  from  being 
certain  that  the  bridge  would  never  be  exposed  to  a  weight 
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by  many  degrees  so  considerable.     But  the  principal  prOn' 
prietor  beiog  absent,  and  I  being  besides  coiWiQced^  99, 
well  as  my  brothers  who  were  present,  that  there  ^iras  no 
danger  in  completing  the  trial,  we  did  not  hesitate  to  go 
on  it  ourselves,  inviting  at  the  same  time  some  persons, 
who  were  there,  to  do  so  likewise,  persuaded  that  some 
cracks  in  the  walls,  or  some  movements  in  the  masses  of 
masonry,  would  give  us  warning  sufficiently  in  time  to 
retire,  if  there  was  any  danger.    The  proof  then  had  the 
following  amount : 

Gravel 4600 

The  weight  of  fifteen  persons  ...  *     900 

6400'^ 


and  men  were  employed  in  clearing  the  bridge,  when  the 
proprietor  who  had  been  absent  arrived.  In  consequence 
of  an  observation  which  he  made,  "  that  the  bridge  being 
intended  for  the  service  of  passengers,  he  desired  to  know 
if  it  would  bear,  in  a  satisfactory  manner,  40  persons, 
walking  all  at  once  over  the  floor,"  we  caused  about  half 
the  gravel  which  wt»  heaped  on  it  to  be  removed,  and 
undertook  to  go  on  it  with  40  persons,  to  commence  a 
fresh  proof,  which  we  knew  was  under  the  amount  of  that 
preceding.  But  the  number  of  curious  people  who  crowded 
on  was  such,  and  their  eagerness  so  great,  that  it  was 
impossible  to  stop  them'  in  time,  and  their  amount  was 
computed  at  70  or  80  persons  who  were  on  it  together. 
The  whole  of  the  weight  then  at  that  time  was, — 

Gravel 2500 

Seventy  persons,  at  60** 4200 

6700 

This  severe  proof  did  not  produce  the  least  crack  in  tbe 
walls,  nor  any  movement  in  the  mass  of  masonry,  wii^oh 
seemed  to  indicate,  that  with  cables  and  moorings  tbusr 
disposed,  the  effect  which  tlie  calculation  annouiices  n^y 
be  almost  entirely  depended  on. 
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11. 

CALCULATION  OF  THE  STRAINS  AND  RESISTANCES. 

Weight  of  the  materials  with  which  ihe'eables  are  fo  be  Inaded* 

IRON  AND  IRON-WIRE. 

Four  cables  of  thirty  wires,  each  32"* 

'  long 3840™ 

Fifty-eight  vertical  cords  of  4  wires, 

or  a  medium  length  of  1"* ^ . .     282 

Four  lower  moorings,  to  keep  down 

the  floor,  of  six  wires  each,  of  8*50"™ 

long 2(14 

Fastenings  of  the  cables  and  cords, 

estimated    , 224 


4500         \  ^^.^ 

Weight  of  a  metre  of  wire    O'OSS!* S 

f'ifty-eight  bolts  of  1-30'"  long,  and 

O-OIS™  thick,  at  l-70»^   98-60. 

Twenty-four  bolts  to  strengthen  the 

parapets,  of  0-02'' 4-80' 

Nails  for  the  floor 16-60 


OAK  TIMBER.  381 


.k 


0-65 


0-90 


Twenty-nine  cross  rafters,   of 

about  2'"  long    68'"  ? 

Squaring,  0-14%  by  0-08™      0-0112   5 
Total  length  of  the  rails  of 

the  parapet ^ . .  120  1 

Squaring,  0- 1 1»,  by  O'lb"^      000825/ 
One  hundred  and  twenty 

pieces,    of    1-40™  long, 

forming    St.    Andrew's 

crosses  • , » . . .  168  1 

Squaring 00036  J 

Length  of  the  floor,  30"      \   ^.qq       "j 

Breadth 1-66/  ^^"       i     2-C8 

Thickness 0*054    J     

4*92  1         ^x 
Weight  of  a  cubic  metre  of  oak  930-''     y  4575-60 

Varnish  and  moisture 43-40 

Proof  agreed  on    \ \  .  6000-. 

10000- 


060 
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This  quantity^  multiplied  by  30"*,  the  length  of  the 
bridge^  and  divided  by  17'60",  or  eight  times  the  versed 
sine,  which  we  have  already  stated  to  be  2*20™,  gives  us 
17"000. — ( Vide  des  Fonts  en  Fil  de  Fer  par  Seguin  nine. 
Paris,  1824.) 

But  the  loading  in  the  proof  having  been  really  6700, 
it  follows  that  this  strain  was  11,700^,  which,  multiplied 
by  f^  =  20,000  nearly.  The  four  cables  are  composed 
of  thirty  wires  each,  which,  at  600^  to  a  wire,  would  alto- 
gether sustain  60,000^.  They  had  been  tried  in  our  work* 
shop,  each  by  a  weight  of  5000*^.  The  burs  of  the  mooring, 
of  0*02"*  diameter,  eight  in  number,  presented  together  a 
section  of  2612  square  millimetres,  at  30^,  =  75,360*^,  and 
had  been  proved  by  2500^  each.  There  now  remain  the 
abutments.  That  of  the  right  bank  had  evidently  an  excess 
of  resistance ;  but  the  mass  of  masonry  of  the  left  side 
having  but3'2"  in  length,  1-40"'  in  height,  and  MO"  in 
thickness,  contained  altogether  but  5  cubic  metres  in  its 
solid  contents,  each  at  2800^  =  14,000^.  Supposing  then 
that  the  strain  of  the  draught,  which  17,000^  produced  on 
the  cables,  divided  in  the  directions  e  f,  kg,  (fig.  12,) 
and  that  the  mass  of  masonry  was  only  required  to  coun** 
terbalance  one  of  the  component  directions,  s  f,  equal  to 

(1Z2^  or  about  12,000*^,  and  we  have  just    seen  that 

thereal  weight  was  14,000^ ;  there  remains  then  in  all 
strictness  an  excess  of  2000*^,  with  the  addition  of  the  co- 
hesion of  the  side- walls.  There  was  not,  besides,  any 
probability  that  the  mass  of  masonry  would  slide  forward, 
considering  its  distance  from  the  abutment  But  it  was 
doubtful  that  matters  would  happen  exactly  thus,  and 
whether  some  parts  of  the  walls,  or  of  the  masses  of  ma- 
sonry, which,  still  fresh,  could  have  acquired  but  little 
cohesion,  would  not  have  separated  from  the  mass.  Ex- 
perience, however,  proved  that  every  thing  succeeded 
according  to  the  calculations. 

It  might  be  feared,  considering  the  weakness  of  the 


v/' 
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columns,  that  the  Btrain,  resulting  from  the  difference  of 
the  angles  of  the  cables  and  of  the  abutments,  might  be 
sufficient  toiipset'  them*.  In  effect,  the  draft  of  17,000^ 
divided  according  to  the  vertical  and  horizontal  directions, 
caused  a  horizontal  strain  from  inwards,  of 

1  lOOOfc  X  >/(30)«  -  (8^  _  jg  200k 

so  ' 

And  as  the  resistance  from  within  outwards  only 
amounted  to 

"~^\/?  =  12,000"' 

2 

The  difference,  4200^,  indicated  the  strain  that  would 
take  place  to  overthrow  the  columns,  if  cables  had  been 
allowed  to  slip  freely  over  their  summits.  The  resistance 
of  the  two  at  each  side,  being  compounded  of  their  mass, 
multiplied  by  half  their  thickness,  and  divided  by  their 
height,  would  be  equal  to 

2-2  X  (0-65 ;«   X   8  X  0-S25  x  2800         „^^^ 

^llo =  760S 

a  quantity  very  inferior  to  the  above.  But  from  the  ex- 
periments of  M.  Coulomb,  we  may  calculate  that  a  force, 
employed  in  making  a  body  slide  over  a  horizontal  plane, 
is  nearly  the  half  of  that  which  would  be  required  to  raise 
it.  We  may  then  conclude,  without  any  apprehension^ 
that  the  friction  would  be  equivalent  to  4206  —  760  =  3440, 
since  the  resistance  ought  to  be  nearly  8700*"',  fairly  esti- 
mated. 

As  we  had  principally  in  view,  in  adopting  this  species 
of  construction,  to  determine  the  degree  of  rigidity  which, 
the  parapet  could  give  to  the  floor,  I  have  compared,  by 
means  of  .the  formulsB  given  by  Navier,  the  increase  of 
versed  sine  which  ought  to  be  produced  by  the  weight  of 
ahorse,  which  I  estimate  at  600*^,  on  a  bridge  perfectly 
flexible,  with  that  which  it  really  experienced.  This  in- 
crease will  be  expressed  in  denoting  by 

II.  The  weight  of  a  horse • 500*^ 

,/.    The  versed  sine    2-20"' 

VOL.  I.  S 
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Pi  Tbe  nv  eight  eomB^diiding^  tb  tb^  Uiiity  of 

the  length  of  the  floor,  5^ IfiO*^ 

h.    Haif  the  length  of  the  bridge 13" 

(  Vide  Memoirt  sur  ks  Fonts  suspendus  par  M.  NavierffoL  80.) 
or  putting,  in  place  of  the  letters,  the  values  relative  to 
the  particular  case  which  we  aire  examining. 

J  ^   ^    4  X  166  H  16 


=  0-1 1» 


The  degree  to  which  the  curve  of  suspension  should  be 
lowered,  or  the  versed  sine  increased,  should  be  eleven 
centimetres,  while  in  the  bridge  itself  it  is  not  appreciable. 

in. 

MEASUREMENT  AND  ESTIMATE. 
tHgginglbr  the  foundation.... •  • • •    '        *" 


Beton  (a  mixture  of  cement  and  small  stones  bt  ghi^el) 

MAdONBT. 


1^ 


liongthdftheabtatilMlitatthtolMle  ...• 

— —  at  the  top   .... 


3-20 


MWiiiAleinStt * 

Tbiekness  at  the  bate l-M*" 

. -I.  at  the  top 1* 


7*40 


Mediutn  thickness 


5  I 

1-25    1-26  \ 


Heifeht   

The  Bikne  for  the  oilier  Side   .... 


I 
J 


»■••<• 


Erth  of  4  side  mdls , •  • ; ^? **, w  1 49*98 1 
ium  thickness i.—  075  J  > 

LiumheStfht ..* •  ^Wj 


LeiMfth 

Median 

Medium  height 

Mass  of  tbe  mooringl*  ■>..«•  kk. 


Price  of  a  cubic  metre  of  misonrj . ...... 

Cut  stone  for  the  columns  and  theluigles 


23>126" 
BS-IM 

108-750 
J- 

...7-50^/. 

206 

1493 
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IRON-WORK. 

Pbiir  cables  of  iron-wire,  the  particulara  of 
vUeh  hAte  teen  beftnre  giren,  at  2  tt,  the 
kilogram,  (the  priee  at  which  our  house  de- 
livers them  tarnished,  proved,  and  ready  to 
Satap)..... 261*^         522*' 

ei  forged  iron  employed  in  the  suspension  120* 

Thirty-eight  cramp-irons  for  the  parapets,  the 
blocks,  the  moorings,  and  the  ends  of  the 
floor,  &c i 2«-80 

Sixteen  rods  of  iron,  of  0*02  diameter,  for  the 
two  abutments 108***         \ 

Area  or  section  of  a  rod  of  0*02  diameter  ....    0'00314 1 

WeSghtofaenUemetreof  ihm 7800* 


266-20  1 
^800*       J 


Moe  of  a  kilogram  of  wrought  iron \'W 


41100 


}    49S 


20 


4-93"  cube  of  oak,  for  the  parapet  and  the  floor,  at  60^ 295*20 

WlnAmaiAhip 150* 

Carriage  from  D^Annonaj  to  St.  VaUier * 60* 

fainting    56* 

Oettingt;9...»..k....b » ttSO* 


^0.  rmxh 

'-'     ■    -    -  iTi 


Such  are  the  results  of  this  experiment,  which  6om- 
pletely  satisfied  us  with  regard  to  the  analogous  dispd&i- 
tiotis  which  we  adopted  at  the  bridge  of  Toutnoti. 

This  gt^at  erection  was  commenced  on  the  12th  of  May, 
1824.  Thfe  river  b^ing  constantly  high  during  the  summer, 
forced  us  to  lay  all  our  foundations  about  a  metre  beloW 
the  lerrt  of  the  water,  by  the  assistance  of  a  diving  bell,  of 
a  very  simple  construction,  of  our  invention,  of  which  t 
intend  to  publish  a  description  Which  I  hope  will  not  be 
without '  interest  in  the  arts.  We  had  scarcely  began  to 
run  our  (ie^ons)  cements,  when  an  extraordinary  rise  in 
the  river  carried  off  our  temporary  bridges,  and  a  part  of 
•t)Ur  inclos^res  and  of  our  beton.  But  some  weeks  favonr- 
able  to  our  labours  have  been  sufficient  lo  repair  all,  and 
to  give  us  to  hope,  that  in  the  course  of  July  1825,  the 
bridge  will  be  ready  for  the  public. 

It  is  composed  of  two  equal  traverses,  each  of  85°*.  The 
breadth  of  the  floor  is  4*60*",  with  an  enlargement  in  the 
juiddie  correspondiiig  to  the  |ii«r,  and  on  which  three  car- 

s2 
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riages  can  be  ranged.  It  will  be  sustained  by  twelve  iron 
cables,  each  of  a  hundred  wires  of  No.  18,  of  three  milli- 
metres in  diameter,  forming  a  versed  sine  of  eight  metres, 
equal  to  the  height  of  the  abutments  above*  the  floor. 


Reply  of  Mr.  Herapath  to  the  Obtervattons  of*^  W."  on  his  Compenc 
saiion  Pendulum*    Communicated  by  the  Author. 

BrUioly  66,  Old  Marhet^rett,  August  3,  1895. 
Gentlemen, 

I  have  read  in  your  second  Number  aa  anonymous 
correspondent's  strange  remarks  upon  my  description  of  a 
compensation  pendulum,  inserted  in  Philosophical  Mag. 
No.  325.  That  description  was  certainly  very  short,  and 
the  accompanying  wood-cut  rough  ;  but  I  did  not  conceive 
it  possible  that  I  should  be  so  misunderstood.  W.  makes 
me  say,  '*  the  wire  connecting  the  ball  with  the  bottom  of 
the  iron  tube  should  be  added  after  the  pendulum  is  made 
as  usual  in  common  clocks."  I  can  assure  him  such  an 
idea  never  entered  my  heaM  ;  if  it  had  I  should  have  con- 
sidered the  adoption  of  it  quite  as  strange  as  he  does ;  for 
the  expansion  of  the  additional  wire  would  not  only,  as  he 
says,  have  been  uncorrected,  but  the  pendulum  vyould 
have  been  too  long  by  many  inches  to  beat  seconds.  The 
'^  usual,"  in  my  description^  only  applied  to  attaching  three 
inches  of  steel  spnng  to  an  iron  wire.  I  did  not  expect 
that  any  reader  would  require  to  be  told  to  cut  the  wire  so 
much  shorter  as  he  intended  to  add  in  length  below,  any^ 
more  than  I  should  think  it  necessary  to  tell  a  man,  capable 
of  reading,  that  B  follows  A  in  the  common  alphabet. 
This  misconception  of  W.'s  is  the  more  unaccountable, 
^s  I  have  given  the  total  length  of  the  pendulum  as 

C   3*  inches  of  steel  spring 

^36139290  of  iron 
27-92  of  iron 


67-059290  inches*     Now  as  27-92  of  this 
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must  be  deducted  as  du^licature,  how  could  W.  find  47 
inches  left  ?    So  much  for  my  material  error ! 

Rough  as  the  wood-cut  is^  W.  will  find,  upon  re-inspec- 
tion, that  the  pendulum  ball  possesses  a  shoulder  in  the 
centre,  which  rests  on  the  upper  end  of  the  screw.  There- 
fore, the  ball  is  supported  by  the  centre,  and  requires  no  cor* 
rection  for  its  expansion,  as  it  takes  place  equally  in  every 
direction. 

Having  thus,  shown  to  whom  the  ''  material  errors " 
belong,  I  shall  examine  his  objection  to  a  tubular  pen- 
dulum, in  order  to  weigh  the  difference  between  the  latter 
and  a  perfci^t  instrument.     The  compound  rod,    when 
finished,  may  be  but  little  more  than  \  of  .an  inch  in  dia- 
meter; but  I  will  suppose  it  constructed  by  a  clumsy 
workmair,  who  could  not  succeed  in  making  it  less  than 
\  ah  inch  in  diameter.    A  sudden  change  of  30^  in  tem- 
perature would  pass  through  such  a  rod  in  less  than  -f  of 
an  hour.    Now  30^  F.  operating  upon  a  common  pendulum 
rod  fpr  24  hours,  would  alter  the  rate  of  a  clock  about  8^^ 
in  that  time ;  and  consequently,  for  ^  of  an  hour,  ^  of  8^^, 
or  ^  of  a  second ;  but  as  the  zinc  tube  would  receive  15^ 
F.  while  the  external  iron  tube  and  wire  were  receiving  30^, 
the  alteration  of  rate  must  be  less  than  -\  of  y^  of  a  second. 
As  I  find  it  is  necessary  to  be  extremely  explicit,  it  may 
be  well  to  inform  such  as  may  attempt  to  make  one  of 
those  instruments,  that  as  the  rod  has  more  weight  than  a 
silk  string,  the  centre  of  oscillation  will  be  farther  than 
39*13929  from  the  point  of  suspension,  and  consequently 
tlie  zinc  tube  must  in  practice  be  a  small  portion  longer 
than  27*92.    As  this  small  portion  cannot  well  be  calcu- 
lated, my  pendulum  will,  like  all  others,  require  an  adjust* 
nvent  after  being  affixed  to  the  clock. 

As  W.'s  remarks  may  confuse  your  readers'  notions  of 
the  instrument,  I  shall  feel  obliged  by  your  inserting  the 
following  short  description  of  the  inclosed  drawing. 
A*  Fig«  14^  PI*  IX*  The  watch  spring,  Sin.  long. 
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B.  Figs.  14  and  Ifi.  Iron  wire^  fkitened  to  the  watcb  tprittg^ 
about  32  in.  long^  having  the  forasa  foot,  Oy  hard«solde»d 
to  its  lower  end* 
c.  The  lino  tube,  about  28^^  in.  long,  having  a  screw  out 

on  Its  top. 
fit*  The  external  iron  tube,  which^  with  its  screw  coUar,  a', 

it  about  27*6  in.  long. 
£^,  The  screw  collar,  supporting  the  external  iron  tube  by 
a  shoulder.    The  elevation  of  this  ooUar  lengthens  in 
effect  the  sine  tube. 
%^\  Another  screw  collar,  by  holding  which  steady  while 
the  upper  one  is  turned,  the  length  of  the.  zino  tube  is 
altered  without  altering  the  total  length  of  the  pendulum 
rod  ^  it  is  oonneoted  with  tiie  wire,  j,  of  suffieient  length 
to  measure  ahont  40  in.  iiom  the  knife  edge: 
F«  The  soraw  for  r^ulating  the  pendulum  to  time,  without 
affeoting  the  ootnpensation  part;  it  has  a  point  on  it« 
head  to  act  as  an  indei^for  measuring  the  arc  of  vibration, 
n.  The  shoolder  in  the  anire  of  the  pendulum  ball,  by 

which  it  is  supported  upon  the  end  of  the  $eeew,  r. 
!•   Section  across  the  pendulum  rod. 

In  takmg  my  leave  of  W.  I  beg  to  thank  hiai  Cdt  his 
kindness  in  attempting  to  eorrect  what  he  thought  my 
mietakee }  and  sub  he  seems  fond  of  the  amusement,  I  must 
direct  his  attention  to  the  following  ^notation  fW>m  his 
remariu,  p.  107  s~'*  The  wire,  having  a  great  surface  ih 
proportion  to  its  solid  contents,  will  more  rapidfy  come  to 
the  temperature  of  the  air  on  a  rise  of  the  thermometer, 
than  the  tubes  11" 

I  am.  Gentlemen, 

Your  most  obedient  Servant, 

William  Hkrapath. 


-ti.. 


Mr.  Herapath's  expression  in  the  beginning  of  his  Ifetter, 
"  W.  makes  me  say,'*  conveys  an  accusation  entirely  un- 
deserved.    We   have  carefully  perused  both  Mr.  H.'s 


tbe  qi^QjtfitiQQ  wMf^^  W'  km  paftdfi  fr^ii^  Jkjy,  H/»  degcrip- 
tion,  cQ^imeiicifig  at  tl^9  V9,Jf^  ^'  Wftyipg*"  (Uoe  13  f^QW  tbo 

ie  nQ  iiiatorial  w9f4  Rd4ejij  POF  P«gb*  cU»ini»be4. 

4^«  to  ito  b«ifig ^f  a« pUin a^ t]^at ^ fqUpYva A,"  thatlbr^g 

ipc^9s  w^re  to  be  p|it  off  |)»fi  wii^?j  v))m  tb«  ipring  pf  tbat 

It^Pgtb  fP^H  directed  to  ba  a4ded  tq  it,  w<9  differ  ag^io  ia 
Qpimofi  with  Mr»  !!•  If  rea^^r^  Wf  ce  to  mak^^  additioos 
1^4  alteratiQR9  to  tb^t  e^t^nt^  AQd  imput^^  tbeip  to  writera^ 
U^  latti^r  WQuld  ba^9  atiU  le^s  r^avoi)  to  be  fi^ti»fijedf  tbfi^u 
wber#  tbfty  %rd  ipterpr^ted  ts  tb^iir  e^res^ionp  deaot^* 
At  all  iBTe9t«j  Mr.  H.  »ft^r  blftpipg  W.  foi  ^^  making  bim 
9ay/'  as  abQvp  nPtia«d>  should  »ot  bfome  him  again  for 
mt  making  him  say  vb^t  is  aaI  aippFt »sfid  in  bis  pap«(. 

We  Y^ty  mUingly  ios^irt  Mr.  Hisispath'a  amended  ac- 
count of  his  pendulum,  but  think  that  instead  of  our  cor- 
respondent W/s  remarks  conAising  our  readers,  as  Mr. 
H.  assertSj  they  h^ye,  in  fact,  be^n  tb^  means  of  making 
the  account  of  the  pen4ul^m  qltim^tely  uj^derstood,  which 
must  otherwise  have  remained  problematical. 

Tb0  wodd  cut  of  wbiab  Hv.  Ut  cofi^pl^ipsi  is  ^^st^inly 
no^  very  good,  l^at  it  is  plaip  ei^ougb  ^  ^^  understood ;, 
and  without  it,  most  of  the  appai^tus  of  (iie  pendulum  must 
have  remained  unintelUgihle,  as  it  is  no  wbe|re  elsfi  %x.^ 
plained  in  Mr.  H.'s  paper*  Wa  havip  examined  this  cutt 
and  observe  a  part  in  the  tubular  perforation  of  the  bob 
larger  than  the  rest,  which  we  suppose  Mr.  II.  intended  > 
for  ^^  the  shoulder"  which  he  n^entions;  biit  we  should 
also  observe,  ^hat  the  nu(,  oa  which  the  bob  r^ssts,  is  very 
plainly  represented  at  the  bottom  of  thp  bob,  screwed  qn 
the  wire,  and  that  therefore  W.  should  not  be  censured  for 
supposing,  that  it  was  not  intended  to  place  this  nut  at 
the  shoulder,  ifi  the  middle  of  the  bob,  witl^put  which,  or 
some  method  of  conveying  th^  aptipn  of  the  n^t  to  fl^e 
Sfud  ^fi^ulder,  t^  l^ttor  i3  evidently  of  np  \^e  whatsoever* 

Vff  mP^I  ^90  beg  leave  tp  terminate  Mr?  U^'f^  JV09g^^ 
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triumph,  relative  to  the  wire  and  the  tubes,  by  the  fol- 
lowing proof,  thatmre  of  a  certain  proportion  to  tlie  thick- 
ness of  the  side  of  the  tube,  will  have  a  larger  surface. 

Suppose  the  side  of  the  tube  to  be  a  sixteenth  of  an  inch 
thick,  and  that  the  wire  is  a  sixteenth  of  an  inch  in  dia- 
meter. To  compare  the  two  we  must  divide  the  surfeM^e 
of  the  tube  into  as  many  portions,  equal  in  size  to  the  wire, 
each  less  of  course  than  a  sixteenth  of  an  inch  in  breadth, 
as  can  be  contained  in  its  periphery.  Each  of  these,  then, 
will  have  but  two  sides  exposed  to  the  air,  while  the  other 
two  are  hidden  in  the  solid  substance  of  the  tube;  and 
the  wire  having  the  whole  of  its  surface  exposed,  which 
will  be  evidently  much  greater  than  the  exposed  parts  of 
the  above  divisionsof  the  tube,  while  its  solid  co^teAts 
are  the  same  from  the  hypothesis,  will  of  course  more- 
quickly  acquire  the  temperature  of  the  atmosphere. 


Ohservaiions  on  the  Culting  of  Screws*    By  A  Workman. 
Communicated  by  tlie  Author. 

Ha  v  I N  G  had  considerable  experience  in  the  construction 
of  new  and  complicated  machinery,  and  knowing  of  no 
method  by  which  minute  and  accurate  movements  or  di- 
visions may  be  obtained  with  such  certainty  as  by  means 
of  the  screw,  it  has  not  unfrequently  been  the  most  trying 
part  of  my  labours  to  obtain  a  screw  that  shall  be  tolerably 
accurate  throughout,  when  it  has  been  required  of  any 
considerable  length.  The  tapping  of  screws  with  new  and 
shai-p  dies,  and  great  care  and  slowness,  is  undoubtedly 
one  of  the  best,  if  not  absolutely  -the  best  method  of 
making  a  good  and  true  screw.  But  it  is  found  that  when 
a  stock  is  worked  by  hand,  there  is  generally  a  stopping 
place  perceptible  on  the  screw  itself,  where  the  workman 
changes  hands,  which  is  most  probably  the  chief  imper- 
fection that  produces  inaccuracy  when  such  screws  are  set 
to  subdivide  their  own  threads.    If  one  handle  be  more 
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depressed  than  the  other^  the  screw  will  have  a  periodical 
vartation  of  obliquity,-  which  workmen  call  a  drunken 
screw,  and  it  is  difficult  to  avoid  this  error  where  the  screw 
is  short. 

As  the  dies  at  best  cot  rather  by  the  force  of  the  setting 
screws  than  the  keenness  of  their  own  edge^  they  not  only 
bend  the  tap  or  screw,  but  scarcely  ever  take  equally  off 
from  all  sides.  The  best  remedy  for  this  is  to  use  long 
dies ;  but  even  with  these,  a  centred  and  turned  tap  will 
seldom  prove  straight  and  round  after  it  has  received  the 
thread.  .< 

In  minutely  considering  the  action  of  the  dies  it  will  be 
seen^  that  the  opposite  sides  of  the  thread  incline  towards 
different  regions,  and  therefore,  in  effect,  cross  each  other. 
Hence  it  is  impossible  for  the  dies  to  be  made  to  approach 
each  other  in  the  plane  of  the  helix.     (A  tangental  plane 
to  the  helix  having  a  vertical  axis,  will  in  fact  revolve 
round  the  axis  itself,  preserving  a  constant  angular  incli- 
nation  to  the  same.)    But  the  dies  approach  in  a  plane  at 
right  angles  to  the  axis.     It  follows,  therefore,  that  there 
are  limits  to  diameter,  depth  of  cut,  and  inclination,  be* 
yond  which  the  dies  cannot  operate.    These  limits  are  the 
cause  why  a  true  flat  thread  screw  cannot  be  cut  in  dies  ; 
ai;^  a  many-threaded  screw,  or  screw  of  great  obliquity, 
in  a  single  pair  of  dies,  is  ifnpracticable,  and  can  only  be 
cut  by  a  succession  of  different  pairs  of  dies. 
'    If  dies  are  not  well  fitted  in  the  stock,  and  the  stuff  be 
veiny  or  unequally  hard,  they  will  yield  to  the  hard  parts, 
and  by  the  effect  of  this  shake  produce  an  undulated  thread. 
Long  dies  do  indeed  greatly  remedy  this  imperfection ; 
but  it  must  always  exist,  however  small. 
•    As  a  pair  of  well  fixed  dies  can  never  both  run  along 
the  same  stroke  till  quite  home  to  their  natural  place,  the 
cut  made  by  the  one  will  tend  to  draw  the  other  along  the 
cylinder,  so  that  while  one  die  cuts  the  upper  side  of  the 
thread,  the  other  die  will  cut  the  opposite  or  under  side. 
In  tiiis  cross  action  the  frame  and  the  dies  themselves  will 
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yi«ld  6om  elasticity,  and  tbat  the  more,  where  the  sioC 
IS  most  bard  er  the  work  forced.  Hence,  with  a  lil^e 
fHressiife,  the  soft  side  ivill  hare  the  widest  cot,  and  be 
soonest  cut  down,  and  the  sides  of  the  thread  will  h# 
waving,  T\i\s  seems  to  be  the  chief  reason  why  tapping  a 
s^^w  throws  it  out  of  centre  and  roundness* 

It  is  found  by  expedience,  in  the  attempt  to  tap  a  screw 
much  larger  than  the  original  of  the  dies,  that  the  comerv 
of  the  dies  taking  hold  first,  are  nearly  iiidifferent  as  to 
the  run ;  and  if  left  to  operate  withoiit  pretssure  in  the  line 
of  the  axis,  would  as  probably  cut  mere  rings,  or  a  leil« 
handed  screw,  as  the  right-handed  screw  (supposed  to  be 
in  tho  dies).  In  the9e  oireumstances,  therefore,  the  thread 
at  first  tur^s  out  to  be  wavfsy,  with  very  little  rise  in  the  rqii 
flf  each  corner,  until  it  suddeiUy  falls  into  the  p»t  made  by 
the  comer  it  follows.  Each  turn  consists  accordingly  of 
four  wares,  which  are  amended  as  the  dies  sink  deeper^ 
and  are  led  by  their  own  slope.  But  it  may  be  questioned 
if  these  waves,  once  produced,  are  ever  completely  re^ 
moved,  so  that  the  screw  probably  apprpyimates  to  the 
truth,  without  ever  at);aining  it.  And  in  the  nature  of  the 
operation  of  tapping,  this  error  in  the  first  instance  can 
only  be  diminished,  but  pot  absolutely  removed,  bepause 
all  cutting  is  begun  by  the  corner  of  the  dies.  4, 

Having  enumerated  what  appear  to  be  the  several  causes 
of  the  existing  imperfections  of  screws  in  general,  it  may 
naturally  be  expected  that  I  should  point  out  some  means 
of  obviating  at  least  a  portion  of  the  obstacles  enumerated. 
But  this  I  think  will  not  be  found  so  easy  a  task,  and  I 
shall  merely  describe  one  method  which  I  haye  tried  with 
success,  and  content  myself  with  having  partially  investi- 
gated a  subject  of  the  utmost  moment  to  the  mechanic, 
considering  that  the  first  steps  towards  improvement  are ' 
by  the  deliberate  investigation  of  the  obstacles  to  be 
overcome. 

In  the  tapping  of  a  deep  flat*  thread  screw,  the  breadth 
oi  the  die,  or  portion  of  circle  U  oootams,  must  be  small^ 


booaiuKii  m  ft  IftTge  eivculfir  p^rt,  tlM  rw  0f  Af  4iifl  if  f  ^ry 
gpr^at  froia  ^bq  oproer  fimt  (^l^iog,  ta  iba  p»op9r  ar  fipiabed 
positioOj  wheac^  the  corners  ^^  fQ|ip4  to  eppU  ih^  thread* 
I  bave  therefore  U8i4  Ibur  dif  dt  iii  a  kmii  pf  doqble  pt^^k^ 
having  two  grooves  at  right  apgles,  aa<^  die  ))ei|ig  pi;sh§4 
forward  and  withdrawn  by  a  sipgle  screw  of  the  saiyie  tap^ 
Thei»e  screwsj  which  act  on  tlie  several  dui9«  hftTQ  f  &ch  a 
pinion  or  small  wheel,  of  the  same  size  and  number,  which 
rise  above  the  plate  on  one  side  of  the  stocks,  ^o  as  ail  to 
be  moved  by  one  contrat^  wheel,  large  enough  to  present 
a  milled  edge  or  proper  hold  to  the  workman.  Six  or 
more  groovep  may  be  better  for  large  screws.  But  though 
this  contrivance  has  partially  obviated  some  of  the  ob- 
jaotions  before  enumerated,  iQ  the  Qs»4|iufactm?e  of  «pr#wp^ 
much  remains  to  be  dofie,  and  I  tru^  iPHie  means  n^ay  b§ 
devised  for  renderipg  screws  of  every  depcriptioqi  mor^ 
perfect 
L^ndmp  Sept.  7, 1835. 


Our  correspondent  will  find  a  paper  on  cutting  screws, 
by  the  Rev.  Mr.  Gilbert  Austin,  in  Repertory  of  Arts,  first 
series,  Vol.  ii.  p.  399,  to  which  we  beg  to  direct  his  atten- 
tion, for  methods  for  the  purpose,  not  generally  known  to 
workmen.  We  would  also  suggest,  that  improvements 
might  be  effected  in  the  cutting  part  of  the  tap,  or  addi- 
tions be  made  to  it  for  cutting  on  some  better  principle. 


Repori  ofiki  Sdeei  CommitUe  of  the  Home  of  Commom,  appwU^d  to 
mfuire  iiUoike  riaU  of  the  law  and  iU  amsequenca  respecting  the  Eww 
portaiion  of  Took  and  Machinery,    (Continued  &om  p.  16S.) 

It  is  also  worthy  of  observation,  that  although  so  early 
as  the  year  1497,  woollen  cloth  was  one  of  the  greatest 
articles  of  exportation,  and  is  so  considered  in  a  supple^ 
meatavy  treaty  of  commerce  concluded  in  that  year  between 
U&my  7th  and  tha  Ardididie  Philip,  (So^eMig^  of  tha 
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Netherlands ;  and  aldiough  that  manufacture  c<Hitinued 
to  be  a  staple  of  great  importance  to  this  countryi  arising 
partly  perhaps  from  the  quality  of  the  wool,  and  partly 
from  the  improvements  in  our  machinery,  yet  no  legisla- 
tive enactment  was  deemed  necessary  for  its  protection, 
as  regarded  the  implements  used,  till  the  year  1760,  when 
the  23d  Qeo*  2d,  c.  13,  was  passed,  in  order  to  prohibit 
the  exportation  of  the  tools  or  utensils  employed  in  its 
fabrication.  An  interval  of  more  than  half  a  century  had 
thus  elapsed,  during  which  period  no  interference  on  the 
part  of  the  legislature  to  prevent  the  exportation  of  any 
kind  of  tools  appears  to  have  taken  place.  In  the  same 
act,  however,  of  1750,  prohibiting  the  exportation  of  tools 
or  utensils  used  in  the  woollen  trade,  there  is  most  unac- 
countably included  a  prohibition  of  the  tools  or  utensils 
employed  in  the  silk  trade,  although,  at  that  period,  the 
manufacture  of  silk  in  this  country  was  still  in  its  infancy, 
and  the  implements  and  tools  in  use  in  Great  Britain  con- 
fessedly inferior  to  those  on  the  Continent, 

It  will  be  in  the  recollection  of  the  House,  that  one  of 
the  principal  objections  made  in  the  last  Session  of  Parlia- 
ment to  the  importation  of  silk  manufactures,  was  the  al- 
leged superiority  in  implements  and  tools  possessed  by 
the  manufacturers  on  the  Continent ;  a  strong  proof,  in 
the  opinion  of  your  Committee,  of  the  folly  of  prohibiting 
by  the  act  of  1750  what  there  could  not  be  the  smallest 
inducement  to  expoit,  and  of  the  total  absence  of  any 
sound  principles  or  correct  data  in  the  commercial  legisla- 
tion of  that  period. 

The  14th  Geo.  3d,  c.  71,  (1774,)  the  next  act  on  the 
statute  book,  exhibits  a  similar  inconsistency  in  prohibiting 
the  tools  and  utensils  used  in  the  cotton  and  linen  manu- 
factures, or  a  mixture  of  either.  It  is  well  known  that  in 
France,  Germany,  and  other  parts  of  Europe,  the  linen 
trade  had  then  arrived  at  a  very  high  degree  of  peifection^ 
and  that,  whatever  precautions  might  have  been  deemed 
necessary  in  regard  to  our  improvements  in  cotton  machi- 
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aery,  no  tool  or  utensil  possessed  by  Great  Britain  at  that 
period^  for  the  manufacture  of  liDen^  could  have  been  an 
object  of  importation  on  the  Continent. 

Your  Committee  cannot  pass  over  the  act  of  the  follow- 
ing year,  16th  Geo.  3d,  c.  5,  (1776,)  without  observing, 
that  it  permits  the  exportation  of  wool  cards,  or  stock 
cards,  and  spinners'  cards,  to  the  British  Colonies  in  North 
America;  because,  says  the  act,  '^the  prohibition  to  ex- 
**  port  them  had  proved  exti'emely  prejudicial  to  great 
**  numbers  of  poor  families  in  England.'^  And  your  Com- 
mittee may  be  permitted  to  remark,  that  every  prohibition 
of  the  same  kind,  if  not  followed  by  the  same  conse- 
quences, has  at  least  been  productive  of  no  apparent 
benefit  to  any  part  of  the  community. 

Although  actual  injury  to  the  industry  of.  the  country 
had  thus  become  evident,  in  one  branch,  from  restraining 
exportation,  the  legislature,  in  compliance  with  the  appli- 
cation of  several  manufacturers,  proceeded,  by  the  2l8t 
Geo.  3d,  c.  37,  (1781,)  in  the  spirit  of  former  enactments, 
to  forbid,  not  only  the  exportation  of  all  tools,  but  also 
of  all  models  and  plans  connected  with  the  toool,  cotton, 
linen,  or  silk  manufactures,  under  a  penalty  of  200L  for 
each  offence,  and  the  forfeiture  of  all  articles  so  prohibited, 
if  attempted  to  be  exported. 

A  further  prohibition  took  place  in  1782,  by  the  22d 
Geo.  3d,  c.  60,  of  all  blocks,  plates,  engines,  tools.  Sec. 
used  in  the  calico,  cotton,  muslin,  or  linen  pfinting  manu- 
factures ;  and  in  1786,  by  26th  Geo.  3d,  c.  67,  the  iron  and 
steel  manufactures  appear,  for  the  first  time,  to  have  occupied 
the  attention  of  the  legislature,  and  a  long  list  of  tools  and 
utensils,  including,  in  fact,  almost  every  tool  or  utensil 
that  could  be  used  '^  in  repairing,  working,  finishing,  or 
*^  completing  the  iron  and  steel  manufactures  of  this  king- 
*^  dom,  by  whatever  name  or  names  soever  the  same  shall 
'^  be  called  or  known,  now  or  at  any  time  hereafter,  and 
"  also  of  any  models  or  plans  of  any  such  tool,  utensil,  or 
**  implement,"  under  severe  penalties,  as  if  to  prevent  the 


inAnnitf  ef  the  ooutitrf  fi^om  being  employed  in  the  mati««» 
ftclure  of  any  of  those  numerous  articles  required  for  any 
other  part  of  the  world  than  the  United  Kingdom. 
•  That  act  n^ould  appear,  however,  to  hare  had  a  particular 
reference  to  the  button  and  buckle  trade,  which  the  legis-* 
lature  seems  to  have  been  anxious  to  monopolize  for  this 
country,  as  almost  every  tool  employed  in  their  manu«» 
faeture  (as  will  be  seen  in.  the  Appendix),  is  especially 
designated ;  but  the  buckle  trade  may  be  said  to  have  eit^ 
tirely  ceased  along  with  the  fashion  which  gave  it  birth, 
notwithstanding  these  bolstering  precautions.  With  re« 
9ipeci  to  the  button  trade,  great  improvements  have  been 
made  in  those  kinds  used  for  home  consumption ;  and 
though  our  manufacture  of  them  is  equal,  if  not  superior 
to  any  in  Europe^  yet  it  appears,  by  the  evidence  6f  Mr. 
Osier,  from  Birmihghaib,  that  the  fancy  button  trade  is 
almost  etltitely  lost  to  this  country,  notwithstanding  the 
precautions  of  this  act  to  retain  itk  Frdm  his  statement^ 
on  the  authority  of  Mr.  Ledsam,  one  of  the  largest  button 
manufiiotuirbre  in  Europe,  it  would  appear  that -England 
at  one  period  supplied  France,  Germany,  Italy,  and  fiwit^ 
lerland  with  buttons  ;  and  that  in  Birmingham  idone 
20$0i90  gross  were  made  every  week  for  the  foreign  market* 
The  reasons  assigned  by  Mr.  Oiler  for  the  loss  of  that 
trade^  pattiy  etpkin  the  cause ;  namely,  that  copper  could 
be  obtained  on  tiie  Continent  kt  60  per  cent,  less  than  in 
England)  owing  to  the  protecting  duties  imposed  in  favour 
of  the  minihg  interests  in  Cornwall ;  and  that  the  stamp 
duty  on  silver,  and  other  diarged,  raised  the  price  of  the 
article  so  as  to  render  competition  with  the  French  and 
other  xnanufoctuTers  utterly  impossible  :  an  additional 
proof,  if  any .  were  required,  that  the  low  price  of  any 
artiole  of  equd  quality,  is  a  better  security  for  an  extended 
market  than  any  legislative  restriction  on  exportation  of 
the  tools  employed  in  its  manufecture. 

Your  Committee  have  deemed  it  proper  to  notice  this 
act  (26th  Qeo.  S,  c  67)  tim  more  particularly,  as  \mi% 
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the  mofit  comprebensire  tind  sweeping  in  its  enactniekits 
bgaintt  the  exportation  of  tools^  in  order  that  the  Hnoi* 
may  jtidge  of  the  inconsiderate  manner  in  whibh  it  mulM; 
bare  been  passed,  as  by  the  acts  of  the  foUoitidg  year 
<26th  Oed.  3,  c»  76  and  89)  it  is  repealed^  and  another 
long  list  of  exemptions  (inserted  in  the  AppendiJt)  enume^ 
rated,  which  render  the  law  at  present  so  complicated, 
that,  exclusive  of  the  difficnity  of  discriminating  the  par» 
ticnlar  kinds  of  machinery,  as  stated  in  the  evideneei  it  is 
extremely  diffii^iilt)  if  not  impossible,  to  ascertain  what  are 
ahd  what  are  not  prohibited. 

It  is  deserving  of  notice,  that  by  the  36th  Oeo.  3d^ 
e.  76  (1786),  it  is  declared  that,  <'as  the  exportation  df 
**  wool  cards  to  North  America  had  been  btaeficial  to  thii 
'*  ebniitry,  and  as  the  allowing  of  a  general  exportatioii 
thetreof  to  foreign  parts  will  be  highly  serviceable  to  a 
great  hnmber  of  poor  families  in  England,  employed  in 
the  trade  of  making  such  wool  cards/'  the  same  Were 
then  and  are  now  allowed  to  be  exported  to  all  ports  of 
the  world* 

Neither  the  groimds  on  which  these  aots  were  pAssefl^ 
and  repealed)  nor  the  advantages  expeeted  to  be  derivei 
fVom  them,  appear  to  have  beeh  well  underetobd  %  as  by 
the  2dth,  (o.  67,)  the  prohibition  was  pelrpetoali  wfaiki  by 
the  26th>  (t^.  89>)  it  was  provided  that  the  prokibttiiMi 
ehotlld  only  cbntinue  in  force  ttH  the  end  tsf  the  next 
eeseion  of  Parliament,  and  no  bhgigr* 

Your  Committee  beg  leave  to  state  their  opinion^  Unit 
changes  in  laws  which  regulate  the  export  and  import  of 
any  artiele>  lihould'be  made  as  seldom  as  possible,  as  by 
every  ohange  new  establishments  and  conneclions  in 
cmnmerce  masi  necessarily  be  fbmned ;  and,  exclustthe  of 
the  lofts  of  capital  consequent  thereon>  the  uaoertainty  Id 
Wllieh  they  give  rise  in  the  minds  of  merchants  and  maho^ 
ftbln^^is  uiust  greatly  tend  to  impede  the  comtaieret  and 
efaeck  the  prosperity  of  the  country.  Many  able  and  in^ 
telligent  men  have  even  gone  so  far  as  to  assert^  that  U 
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is  often  much  better  to  submit  to  inconvenience  and  loss 
than  to  make  a  sudden  change  in  any  extensive  branch  of  * 
the  industry  of  the  country,  although^  thiat  change  might 
ultimately  remove  the  inconvenience  and  loss  suffered ; 
yet  so  great  has  the  uncertainty  been  as  to  ivhat  line  of 
conduct  the  legislature  would  ultimately  pursue,  that  the 
statute  book  affords,  in  the  instance  of  machinery,  a 
notable  example  of  the  total  want  of  any  fixed  principle  ; 
exhibiting,  in  the  same  year,-  one  act  to  permit  the  expor- 
tation of  one  kind  of  tools,  because  their  prohibition  had 
proved  injurious  to  the  industrious  classes  of  the  commur 
.hity;  and 'another,  prohibiting  the  exportation  of  other 
kinds,  because  such  exportation  was  considered  to  be  de- 
trimental ;  and  the  provisions  of  that  act,  which  would 
liaVe  expired  in  1787,  were  continued  from  year  to  year 
by  the  27th,  28th,  29th,  30th,  31st,  32d,  33d,  34th,  till, 
by  the  36th  Geo.  3d,  c.  38,  it  was  rendered  perpetual. 

These  acts  also  prohibit  the  exportation  of  all  tools, 
implements,  and  machines,  used  in  coining  money,  although 
it  would  be  extremely  difficult  to  show  why  any  country 
should  have  impediments  thrown  in  its  way  for  coining 
money  for  its  own  use,  or  what  possible  injury  this  country 
could  sustain  from  supplying  other  nations  with  the  various 
and  expensive  machinery  which  is  necessary  in  large  quan- 
tities to  the  establishment  of  mints.  No  permission,  how- 
ever, appears  to  have  been  gmnted  by  legislative  authority 
for  this  purpose,  except  in  one  solitary  instance,  namely, 
in  that  of  Mr.  Matthew  Bolton,  an  engineer  of  Birmingham, 
who,  by  the  39th  Geo.  3d,  c.  96,  (1799,)  was  permitted  to 
export  the  machinery  necessary  for  th()  erection  of  a  mint 
in  the  dominions  of  the  Emperor  of  Russia,  and  to  send 
workmen  there  to  erect  the  same.  But  His  Majesty's 
Government,  as  appears  by  the  evidence,  have,  under  the 
exigencies  of  the  case,  thought  it  right  from  time  to  time, 
on  special  applications,  to  grant  licences  for  the  exporta- 
tion of  different  articles  of  machinery  to  various  parts  of 
the  world. 
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The  Comiftittee,  in  1824,  examined  many  practical  men 
for  the  purpose  of  ascertaining  how  far,  in  their  opinion, 
the  prosperity  of  our  manufactures  had  been  promoted  by 
the  laws  which  prohibit  the  exportation  of  tools  and  ma- 
ehinery,  and  how  far  the  improvement  of  the  manufactures 
of  other  countries  had  been  thereby  retarded.  Many  of 
these  witnesses  were  of  opinion,  that  considerable  advan* 
tage  had  accrued  to  this  country  from  the  protection 
which  these  prohibitory  laws  gave  to  our  manufactures, 
by  their  operation  in  preventing  foreign  nations  from  be- 
coming our  rivals  in  several  branches  of  manufactures ! 
but  a  careful  perusal  of  their  evidence  will  best  show  the 
grounds  on  which  those  opinions  are  founded. 

In  addition  to  the  examination  of  persons  practically 
conversant  with  machinery  and  manufactures,  that  Com- 
mittee called  before  them,  and  examined,  two  gentlemen 
eminently  qualified  to  determine,  on  general  principles, 
the  policy  of  prohibiting  the  exportation  of  tools  and  ma« 
chines.  These  gentlemen  gave  their  reasons  at  length  for 
believing  the  prohibition  to  export  tools  and  machines  to 
be  injurious  to  the  commerce  and  manufactures  of  this 
country,  inasmuch  as  we  thereby  shut  ourselves  out  from 
a  new  branch  of  business  which  would  give  employment 
to  a  large  number  of  our  people,  increase  our  own  capa- 
bilities, add  considerably  to  the  amount  of  our  productions, 
and  consequently  to  the  increase  of  capital ;  particularly 
so,  as  the  materials  of  which  tools  and  machinery  are  made 
are  almost  entirely  the  products  of  our  own  soil,  and  may 
be  procured  by  the  labour  of  our  own  people  in  unlimited 
quantities. 

Vour  Committee  beg  leave,  however,  to  call  the  atten- 
tion of  the  House  more  particularly  to  their  evidence, 
which  contains  matter  of  the  greatest  importance,  as  it 
explains  many  of  the  rrounds  on  which^  in  the  opinion  of 
those  gentlemen,  commercial  intercourse,  in  order  to  be 
prosperous,  should  be  founded. 

VOL.  I.  T 


|6t  If^ortfrom  Sdeaf  Committee  on 

^Doiber  circuits tance  of  $^Qme  mpm^nty  to  w|itob  jour 

Committee  beg  leave  to  request  the  attention  of  the  I^QU8^ 
is  t]ie  commercial  jealousy  which  the  prohibition  to  ejcport 
tpols  and  machines  is  calculated  to  perpetuate,  and  th^ 
effect  which  the  repeal  of  these  laws  would  produce  oi^ 
the  po)icy  of  other  nations  towards  us,  and  how  &r  tfa^ 
removal  of  all  such  causes  of  jealousy  would  operate  la 
respect  to  many  regulations  and  restrictions  now  existing 
on  coQimerce,  which  the  members  of  every  enlightened 
government  must  necessarily  wish  to  see  removed,  and 
which  the  legislature  appears  to  have  bad  in  view  in  th^ 
late  various  important  alterations  in  the  cpmrnercial  relsy- 
tions  of  this  country. 

The  evidepce  taken  by  the  Committee  i^  the  last  Session 
was  such  as  to  induce  them  at  that  tii^e  to  decline  recomr 
mending  any  measure  to  the  House  beyond  that  of  a  r^ 
newal  of  the  inquiry  in  the  present  Session ;  ^nd  in  order 
to  make  this  inquiry  as  complete  as  possible,  the  Chaij^ 
man  of  your  Committee  caused  a  notice  (inserted  in  th^ 
Appendix)  to  be  sent  to  the  principal  municipal  officer 
and  chambers  of  commerce  in  mauy  of  the  great  manu- 
facturing towns  of  the  United  Kingdom,  sqme  of  whom, 
it  appears,  caused  it  to  be  inserted  in  several  of  the  pro^- 
vincial  newspapers. 

It  is  necessary  to  observe,  that  notwithstanding  this 
public  notice,  no  person  from  any  of  the  manufacturing 
districts  has  requested  to  be  examined  before  your  Com- 
mittee ;  and  that  only  two  answers  to  his  circular  were 
received  by  the  Chairman ;  one  from  the  Chamber  of  Com«- 
merce  in  Birmingham,  inclosing  a  copy,  of  the  resolution 
of  that  Chamber,  of  the  12th  of  March,  1 824,  which  ob- 
jected both  to  the  emigration  of  artizans  and  to  the  ex^ 
portation  of  machinery ;  and  as  the  evidence  of  the  witnesses 
deputed  by  that  Chamber  at  that  time  will  be  found  in  the 
minutes  of  the  Committee  of  last  year,  it  is  presumed  that 
they  had  no  additional  evidence  to  offer.;  the  other  from 


ib^  fi)a$tef  cpUon  ^pioners  of  t^&  oq^p^  of  R^fipeWi  ^pr 
pointing  Mr.  Duplop.  (whose  evidence  on  the  subj^c|^  will 
be  found  in  the  minutes  of  last  year),  to  oppose  wiy  bill 
for  pepaitting  the  e:^portation  of  macl^inery.  As  no  person, 
tberefoxQ,  came  forward  from  the  country  to  offer  evidence 
to  yom*  Committee^  it  was  necessary  more  particularly  te 
revert  to  the  evidence  taken  by  the  Committee  in  thf 
I^t  Ses^io^^  for  the  purpose  of  more  fully  showing  its 
tei^iency. 

i^lmost  all  th^  principal  engineers  whose  factories  are 
^||:fi%ted  in  the  metropolis,  were  examined.  Their  evidei^c^ 
tends  to  show  the  injurious  consequences  of  the  laws 
which  prohibit  the  exportation  of  tools  an^  machines,  and 
^U  9f  th^m  concurred  in  recommending  their  repeat 
Several  machine-makers,  resident  in  the  country,  were  alsQ 
ejcapiined  before  the  Committee,  all  of  whom  agreed  in 
recoifipoending  a  revision  of  the  laws,  or  that  particular 
ki^d«  of  macl^inery  might  still  be  legally  exported,  whiU 
other  kinds  lY^tgbt  be  prohibited.  They  also  concurred  in 
opinion  that  ^uph  of  the  machinery  at  present  prphibited 
might  be  advantageously  exported ;  but  gs^ve  it  as  their 
opinion  that  other  kinds  of  ipachinery,  and  particularly 
tho^e  uspd  in  the  xpanufc^cture;  of  optton  goods,  should  not 
be  permitted  to  be  exported.  This  opinion  was  grounded 
on  ao^  appr^^iefisioa  that  foreigners  might  in  tio^e  be  able 
to  mfmufj^c^re  such  gopd^,  not  only  for  their  own  use^ 
but  sUso  for  ^xportation^'pheaper  thfin  we  coul(),  a.nd  might 
thus  9uper9^4^  ^^  i^  ^^  foreign  parket.  They  were  also 
i^ppr^hen^ive  that  the  orders  which  might  be  received 
from  £ibroafl  fpr  tools  and  mapbines,  would  raise  their  price 
at  liome,  and  prevent  our  own  manufacturers  from  bqing 
supplied  with  the  machinery  they  wanted;  s^n4  several 
fnapufacturers  concurred  in  these  opinions. 

The  objections  made  by  the  machine  makers  and  manu- 
facturers were  thus  reduced  to  two :  viz. 

1st,  Th^t  in  consequence  of  the  large  foreign  orders  wbich 
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would  probably  be  sent  from  abroad,  the  price  of  the  tools 
and  macfainesy  if  the  free  exportation  were  permitted,  would 
be  considerably  and  permanently  raised  at  home. 

2d,  That  it  was  to  be  feared  that,  in  a  short  time  after 
the  repeal  of  those  laws,  foreigners  would  be  able  to 
undersell  iis  in  cotton  goods,  in  lace  made  in  frames,  and 
in  some  other  branches  of  manufacture. 

To  these  two  principal  objections  your  Committee  more 
particularly  turned  their  attention  ;  and  in  the  evidence  oif 
all  tlie  London  engineers  it  is  distinctly  stated,  that  they 
do  not  believe  that  any  considerable  rise  of  price  would, 
for  any  length  of  time,  follow  the  repeal  of  the  prohibiting 
laws.  On  this  subject,  however,  your  Committee  submit 
to  the  consideration  of  the  House  an  extract  from  the  evi- 
dence of  Mr.  Alexander  Galloway. 

'*  Do  you  then  think  that  we  should  secure  a  very  con* 
siderable  and  profitable  branch  of  permanent  manufac- 
ture, without  injuring  our  home  manufactures,  if  this 
law  was  repealed  ? — I  am  decidedly  of  opinion  we  should 
improve  our  condition  ;  and  if  I  was  a  considerable  ma- 
'*  chine  user  in  any  of  our  principal  manufactures,  I  should 
say  I  should  be  very  much  benefited  by  taking  off  the 
prohibiting  laws,  as  it  would  ultimately  lessen  the  price 
of  machinery. 

Do  you  mean  by  the  increased  competition  and*  skill 
that  would  be  brought  into  action  ? — Yes  ;  and  that  will 
**  all  end  in  making  machines  cheaper.  At  first  it  may 
'*  increase  the  price  with  certain  individuals,  but  not  with 
•'  the  manufacturers  generally  ;  and  ultimately  it  will  in* 
*'  crease  the  means  by  which  machineiy  is  produced." 

The  principal  difficulty  which  seemed  to  your  Committee 
likely  to  occur,  from  any  considerable  increased  demand 
for  machines  from  abroad,  was  the  number  of  hands  which 
could  in  a  comparatively  short  space  of  time  be  procured 
to  meet  the  demand. 

It  has  always  hitherto  happened^  and  oh  general  prin- 
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ciples  it  may  safely  be  affirmed  that  it  will  always  happen, 
that  where  a  commodity  can  be  ^applied  in  unlimited 
quantities  (which  machinery  may  be  in  this  country)  a 
large  increase  in  the  demand  never  fails,  after  a  very  short 
period,  to  reduce  the  price ;  but  the  necessity  of  instructing 
men  in  machine-making  seemed  to  oppose  an  obstacle 
which  it  would  require  much  time  to  overcome ;  and  it 
was  apprehended  that  in  the  mean  time  the  pnce  of  ma* 
chines  might  be  considerably  increased.  The  opinion, 
however,  of  the  London  engineers  was,  that  no  difficulty 
whatever  would  exist  as  to  the  procuring  of  bands  capable 
of  constructing  machinery  in  any  quantity  which  could  be 
required  ;  and  that,  too,  greatly  to  the  advantage  of  a  large 
number  of  persons. 

Messrs.  Martineau,  Bramah,  Maudslay,  and  Galloway, 
all  of  them  eminent  in  their  profession  as  engineers,  affirm 
that  men  and  boys  in  almost  any  number  may  be  readily 
instructed  in  tlie  making  of  machines,  and  that  the  great 
improvement  of  the  tools  used  for  making  machines,  and 
for  the  abridgment  of  labour  in  many  important  parts  of 
the  business,  (which  enables  them  to  employ  common  la- 
bourers, who  may  rapidly  become  skilful  workmen)  furnish 
reasons  for  believing  that  the  price  of  machinery  is  much 
more  likely  to  be  reduced,  and  that  in  a  short  time,  than 
increased  by  any  considerable  extension  of  the  business 
of  machine-making.  Your  Committee  would,  however, 
call  the  attention  of  the  House  to  the  evidence  of  Messrs. 
Ewart,  Kennedy,  and  other  witnesses  from  the  country, 
who  have  expressed  a  contrary  opinion,  in  order  that  a 
correct  judgment  may  be  formed  on  the  subject. 

To  be  continued  in  our  next  Number • 
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On  the  £MrMii&n  rfOjriumfrom  the  inUgmm  Fojppjf. 

By  M.  Lainb. 

From  Bibllotheque  Universelle. 

In  October,  1821,  the  author  had  a  considerable  space 
sown  with  poppies  of  the  kind  called  blind  poppies,  dis- 
posed in  rows  two  feet  asunder.  Although  these  poppies 
made  a  very  indifferent  appearance  in  the  spring,  they 
greatly  improved  afterward,  and  every  one  produced  from 
8  to  20  capsules.  In  April  the  ground  was  dug  and  raked, 
and  in  May  the  plants  were  earthed  up.  Most  of  them 
grew  to  the  height  of  four  feet  and  a  half. 

The  method  followed  by  the  author  to  gather  the  pro- 
duce, consisted  in  making  incisions  in  every  head  or  cs^psule^ 
with  an  instrument  formed  of  two  blades  or  edges,  fitted 
into  a  little  wooden  handle,  so  as  not  to  project  beyond  it 
more  than  about  a  quarter  of  a  line,  the  incisions  being  as 
much  as  possible  in  a  spiral  direction.  Children  followed 
the  persQn  who  cut  the  poppy-heads,  and  gathered  the 
milky  juice  which  escaped  with  a  small  brush  or  pencil, 
the  size  of  the  little  finger.  When  the  pencil  was  full  of 
juice,  .they  pressed  it  with  a  finger' against  the  inside  of  a 
little  tin  vessel,  in  the  same  way  that  painters  press  the 
oil  out  of  their  brushes  in  order  to  clean  them.  At  the 
end  of  every  half  day's  work,  all  that  was  collected  was 
j^ut  together  into  a  fiat  vessel,  where  it  was  left  to  evapo*- 
rate  to  dryness.* 


*  The  mtlhf  juices  of  vegetables  owe,  in  general,  their  milky  ap- 
pearance to  a  certain  quantity  of  resin  or  of  fatty  substance  which 
they  hold  in  suspension.  Th^y  lik&WfSS'  ffsq&eutly  contain  different 
substances  soluble  in  water,  particularly  mucilage.— dee  Annales  de 
Chimie,  Vol.  zlv.  p.  257 ;  v.  SI,  275,  and  288. 
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Patent  granted  to  William  Chubch>  of  Birmingham^  Esq*  for  eeriam 
improvejnenis  in  casting  cylinders^  tubes,  aud  other  articles  of  iron, 
copper,  and  other  metals*    Dated  January  18^  1835. 

The  pian  for  which  this  patent  was  obtained,  consistst 
of  exhausting  the  air  by  air-pumps  from  the  moulds,  pre* 
f)ftred  for  receiving  the  melted  metal  so  as  to  be  air-tight^ 
and  forcing  the  melted  metal  from  air-tight  vessels  into 
those  exhausted  moulds,  by  the  action  of  compressed  air, 
impelled  by  air-pumps  over  the  fluid  metal.  The  patentee 
dtates  thstt  there  are  many  methods  of  doing  this,  depending 
On  the  nature  of  the  castings  and  moulds,  which  cannot  b^ 
til  described  ;  but  gives  the  following  example  of  the  mode 
6f  applying  his  plan  in  casting  iron  rollers. 

The  mould  is  to  be  inclosed  in  an  air-tight  case  of  cast 
iron,  from  the  bottom  of  which  a  tube  of  earthen  ware 
(such  as  is  used  in  making  crucibles)  is  to  descend,  and 
from  its  top  a  pipe  is  to  pass  to  an  air-pump  (which  is  re- 
presented in  the  drawings  of  a  large  size  in  proportion  to 
the  mould),  and  beneath  which  is  an  air-tight  vessel,  which 
may  be  exhausted  by  it,  and  whose  use  is  to  accelerate 
the  process  of  exhausting  the  mould,  by  previously  pumping 
the  air  out  of  it,  and  opening  the  communication  between 
it  and  the  mould,  which  is  made  by  continuing  the  pipd 
from  the  air-pump  to  it,  and  having  cocks  so  placed  in  \ti 
passages,  that  the  air  may  pass  from  the  mould  either 
to  the  pump  or  to  the  vessel,  by  opening  some  cocks  and 
shutting  others,  as  the  occasion  demands.  The  pan  con- 
taining the  melted  metal  is  placed  beneath  this  mould  in  ail 
iron  chest,  with  charcoal  dust  between  the  two,  to  retain 
the  heat,  and  the  earthenware  tube  of  the  mould  passed 
down  into  the  melted  metal,  through  a  circular  lid  with 
conical  edges,  that  closes  the  chest  so  as  to  be  air-tight, 
an  expanding  ring  of  metal  being  placed  between  the  two, 
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to  make  the  junction  more  perfect ;  but  how  it  effects  this 
purpose  is  hot  sufficiently  explained,  or  the  manner  in 
which  the  lid  is  pressed  down  on  the  top  of  the  chest, 
though  this  latter  may  be  more  easily  conceived ;  the  air- 
pump  before-mentioned  being  constructed  so  as  to  act  as 
a  forcing  pump  as  well  as  an  exhauster,  and  a  pipe  passing 
from  it  to  the  cnest  that  holds  the  pan  of  fluid  metal, 
and  a  cap- of  metal  that  will  readily  melt  being  put  on  the 
end  of  the  earthen  tube,  and  that  being  passed  through  th% 
lid  of  the  chest,  and  its  jiincture  with  it,  as  well  as  that  of 
^he  latter,  with  the  chest,  being  all  made  air-tight;  the 
earthen  tube  descending  through  the  melted  metal  within 
fin  inch  of  the  bottom,  and  the  mould  being  previously 
exhausted ;  as  soon  as  the  cap  is  melted  of  the  earthen 
tube  by  the  red  hot  fluid  metal,  this  latter  will  begin  tq 
ascend  through  it  into  the  mould,  and  at  the  same  time 
the  air-pump,  being  worked  so  as  to  force  the  air  into  the, 
ehest  that  contains  the  pan  of  melted  metal,  its  pressure 
will  accelerate  the  rising  of  the  fluid  metal  into  the  mould. 

A  pipe  is  represented  passing  ofl*  sideways  into  the, 
vessel  beneath  the  air-pump  already  mentioned,  from  the 
pipe  that  goes  from  the  pump  to  the  chest,  and  a  cock 
with  three  ways  is  placed  at  the  joining,  so  that  the  passage 
to  the  pump,  or  to  the  vessel,  may  be  opened  from  the 
chest  as  desired. 

Round  the  metal  case  of  the  mould  another  extei*nal 
case  is  exhibited  in  the  figure,  with  a  cock  near  its  bottom, 
the  use  of  which  is  to  adiiiit  cold  water  round  the  mould, 
to  cool  the  casting  more  rapidly,  when  it  is  expedient  to. 
^ase-harden  its  sudace. 

The  mould  is  furnished  with  gudgeons  for  attaching 
chains,  by  which  to  lift  it  into  its  place  over  the  fluid 
petal  by  one  of  the  cranes  commonly  used  in  founderies ; 
and  the  pipes  have  union  joints,  in  the  proper  places^  for 
connecting  them  together,  to  form  the  communication 
with  the  air-pump  described,  when  the -mould  is  lifte4 
into  its  place  by  the  crane. 
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There  may  be  ca&es  of  peculiar  castii^8»  h&^iilg  very 
minute  parted  or  complicated  ramiiicatioQs,  or  whose  spr* 
|aces  require  uncommon  accuracy^  where  this  apparatus 
would  be  of  great  use ;  but  for  general  purposes  it  is  ob- 
viously too  expensive ;  nor  do  we  believe  it  was  intended 
for  such,  the  common  methods  having  been  brought  ta 
very  great  perfection  for  them.  We  believe  the  statement 
pf  the  patentee  to  be  perfectly  correct,  that  castings  made 
in  his  method  will  be  less  liable  to  flaws,  hollows,  oi; 
minute  cavities,  called  honey-combs,  and  other  defects  \i 
and  therefore  it  is  probable  that,  ds  well  as  to  the  uses 
which  he  mentions  by  name  in  the  title,  this  plan  might 
also  be  appUed  beneficially  to  the  casting  of  cannon,  and 
to  the  highest  branch  of  the  founder's  art — the  making 
metallic  statues. 

It  is  probable  that  the  vessel  beneath  the  air*pump  is. 
intended  by  the  patentee  to  hold  compressed  air  occa- 
sionally, though  not  expressly  mentioned  by  him,  on 
account  of  the  pipes  from  the  chest,  that  holds  the  pan 
of  melted  metal,  having  a  communication  with  it  near  its 
upper  extremity. 


Patent  granted  to  Samuel  Crosley,  of  Cottage  Lane,  City  Road, 
Middlesex,  Gent,  for  an  improvetnent  in  tlie  conjttruction  of  gat 
regu/ators  or  governors.    Dated  February  I,  18S5. 

Mr.  Crosley  commences  his  specification  with  an. 
account  of  two  other  methods  before  used  in  the  con- 
struction of  gas  regulators.  The  first  is  formed  like  a 
small  gas  holder,  moving  in  water  as  usual  at  its  lower 
extremities,  but  having  a  rod  suspended  from  the  centrer 
of  its  top,  ending  in  a  cone,  whose  broadest  part  is  placed 
downward,  and  lies  below  a  round. aperture  in  the  bottom 
of  the  gas  holder,  through  which  the  gas  enters  from  a 
lower  compartment  of  the  apparatus,  and  which  this  conical 
stopper  reduces  in  extent  as  it.is  raised  up  by  the  elevaticMi 
of  the  upper  part  of  the  gas  holder. 
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The  ether  method  consists  of  an  implement  fbhlied  Hke 
a  bellows^  having  a  ronnd  aperture  in  its  lower  plank; 
Which  is  reduced  in  site  by  a  conical  stopper,  suspended 
by  a  rod  from  its  upper  plank^  in  a  similar  manner  to  that 
described,  and  which  closes  its  capacity  in  proportion  as 
the  bellows  part  is  inflated  by  the  entrance  of  the  gas,  and 
the  top  plank  is  thereby  elevated. 

Mr.  Crosley's  improved  gas  regulator  consists  in  a  cup 
or  vessel,  which  he  improperly  calls  *'  a  tank,**  whose  mouth 
is  covered  with  gold  beaters'  skin,  oiled  silk,  or  any  similar 
flexible  substance,  so  as  to  exclude  the  passage  of  air. 
This  flexible  cover  is,  however,  not  to  be  stretched  tight, 
but  is  to  have  that  descree  of  relaxation  which  will  allow 
of  its  centre  being  moved  up  and  down  sufficiently  to  have 
the  same  action  on  a  conical  stopper,  similarly  constructed, 
and  suspended  in  the  same  manner  as  those  described, 
which  reduces  or  enlarges  the  extent  of  an  aperture  in  the 
bottom  of  the  vessel,  through  which  the  stem  of  the  stopper 
passes,  in  proportion  as  the  flexible  cover'is  raised  or  de- 
pressed by  the  action  of  the  gas,  that  flows  through  it  from 
a  lower  compartment  of  the  gas  regulator^  into  which  a 
pipe  passes  from  the  large  gas  reservoir ;  while  another 
pipe,  that  goes  out  from  the  side  of  the  vessel,  conveys  it 

to  its  destination. 

Small  disks  of  pasteboard,  or  of  other  proper  material, 

interposed  between  the  centre  of  the  cover  and  a  flancb, 

near  the  top  of  the  stem  of  the  stopper,  and  through  which 

it  passes,  serve  to  make  that  part  gas-tight,  when  pressed 

together  by  a  screw  and  nut  on  the  top  of  the  stem.    The 

edges  of  the  cover  are  also  made  gas-tight  by  a  flat  ring 

that  lies  above  them,  over  the  mouth  of  the  vessel,  to 

which  it  is  pressed  down  by  screws  that  pass  through  both. 

Above  the  flexible  cover  is  fitted  a  case  to  secure  it  from 

injury,  so  constructed  as  to  allow  sufficient  space  for  its 

motion  upwards. 

Weights  may  be  fastened  on  the  upper  part  of  the  stem 

df  the  stopper^  above  the  flexible  cover,  to  regulate  the 
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degree  of  pnesstirei  of  the  gas  by  which  the  a][)eriur6  be* 
death  is  td  be  closed. 

iA>  -■•■  'i'. 

» 

This  regulator  will  form  ah  instrument  of  sufficient 
delicacy  and  lightness  of  operation  to  be  used  with  single 
burners,  for  which  purpose  liVe  suppose  it  was  intended, 
(hough  the  patentee  does  not  declare  his  design  in  this 
respect. 

We  think  the  stopper  would  move  more  stekdily  up  tod 
down,  without  being  liable  to  lateral  motion,  by  having 
its  stem  passed  through  a  hole  or  ring,  in  the  middle  of  a 
wire,  fixed  across  the  aperture  in  the  bottom,  and  Suffi- 
ciently below  the  flexible  cover  not  to  interrupt  itk 
movements. 

We  object  to  the  cup  or  vessel  of  this  regulator  being 
called  a  "  tank,^*  because  this  word,  which  we  have  im- 
ported from  the  East  Indies,  really  means  a  large  artificial 
pond  of  w^ater,  and  therefore  is  not  a  proper  appellation 
for  a  small  vessel,  either  directly  or  figuratively. 


patent  granted  to  William  Rhodes,  of  Hoxton,  Middlesex,  Bricks 
maker,  for  an  improvement  in  the  construction  of  clamps  for  burning 
raw  bricks.    Dated  November  20,  1824. 

Mr.  Rhodcs,  in  the  beginhing  of  his  specification, 
gives  an  account  of  the  common  method  of  making  clamps 
of  bricks ;  in  which,  after  describing  the  way  in  which 
the  clamps  are  raised  with  courses  of  raw  (unburnt)  bricks, 
stratified  with  cinders,  or  breeze  (small  cinders),  inclosed 
by  walls  of  inferior  biirdt  bricks  outside,  he  states  that 
the  whole  is  covered  at  top  by  three  or  four  courses  of  soft 
Burnt  bricks,  placed  flat  and  close  together,  and  arranged 
so  that  those  in  one  course  shall  cover  the  interstices  of 
file  coutse  directly  beneath,  which  is  eonmionly^called 
breaking  the  joints^  These  bricks  so  placed  are  called 
cantlings  by  the  l>rick-makers.    Above  these  courses,  three 
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or  four  more  cpurses  of  the  same  sort  pf  bricks  are  place4 
edgewise,  but  arranged  in  every  other  respect  as  the  former, 
and  these  latter  are  called  p/a//i//gs. 

The  use  pf  these  upper  courses  is  to  protect  the  raw 
bricks  from  rain,  which  it  is  highly  necessary  to  keep  off: 
for  if  the  raw  bricks  get  wet,  it  is  found  that  they  can  never 
be  burned  hard,  and  will  only  produce  the  sort  called 
shuffy  bricks. 

This  covering  the  patentee  states  effectually  kept  off  the 
rain,  and  yet  there  were  always  some  courses  of  shuffy 
bricks,  found  at  top.  of  the  clamp  when  burned,  beneath 
the  covering,  by  which  a  considerable  loss  was  incurred. 
This  the  patentee  attributed  to  the  steam  from  the  raw 
bricks,  at  the  bottom  of  the  clamp,  ascending  when  the 
fires  were  kindled,  and  condensing  on  the  raw  bricks  in 
the  upper  courses,  on  account  of  their  being  colder  than 
those  beneath,  which  induced  him  to  try  methods  to  pre- 
vent this  evil,  of  which  the  following  one  succeeded  to 
his  satisfaction,  and  is  the  object  of  his  patent. 

The  clamp  being  built  as  usual  to  near  the  top,  the 
patentee  sets  the  two  or  three  last  courses  of  raw  bricks 
about  half  an  inch  asunder,  and  fills  these  interstices  with 
breeze  ;  over  these  he  places  one  course  only  of  canflings, 
arranged  with  the  species  of  intervals  between  them,  called 
pigeon  holes,  continued  from  one  end  of  the  clamp  to  the 
other.  Above  these,  he  places  three  courses  oft  plat  lings, 
the  lowest  course  of  which  are  at  every  14  or  15  feet  to  be 
pigeon  hqled  across  the  clamp  ;  and  he  covers  the  whole, 
particularly  at  tlie  end  of  the  brick-making  season,  ^ith 
3  or  4  inches  of  brick  dust  or  soil.  By  this  method,  in 
the  first  place  the  steam  gets  vent  completely  through  the 
pigeon  holed  passages,  lengthwise  in  the  course  o{  cant  lings, 
and  crosswise  in  those  of  the  plattings ;  and  secondly,  the 
l^eat  produced  by  the  burning  breeze  in  the  upper  courses 
of  the. raw  bricks,  both  prevents  the  steam  from  condensing 
on  them,  and  burns  them  more  completely;  and  lastly, 
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the  coTering  of  soil  or  brick  dust  secures  the  whole  better 
from  rain,  and  more  effectually  reverberates  the  heat. 


The  method  of  constructing  brick  clamps,  proposed  by 
the  patentee,  seems  very  judicious,  and  founded  on  just 
principles  ;  but  such  are  the  variety  of  methods  in  which 
bricks  are  airanged  in  the  clamps  in  different  parts  of  this 
country,  and  so  various  are  the  ways  in  which  they  are 
coveredj  that  the  chance  must  be  very  great  of  some  of 
them  being  sufficiently  similar  to  the  method  of  the  pa* 
tentee  to  render  it  very  doubtful  whether  he  could  sustetin 
his  patent,  and  to  make  it  more  prudent  for  him  therefore 
to  look  for  profit  from  his  method  of  brick-making,  to  the 
advantages  it  must  produce  in  his  own  practice,  or  in 
directing  the  construction  of  clamps  for  other  brick-makers, 
for  which  he  has  proved  himself  eminently  qualified,  by 
his  observations  on  brick  burning  in  his  si>ecification,  as 
well  as  by  his  proposed  improvements. 


Patent  granted  io  Wiluah  Shelton  Burnet,  of  London^reet, 
Jferckani,  for  a  method  of  lessening  the  drift  of  skips  at  sea,  and 
better  protecting  them  from  gales  of  wind*    Dated  January  11,  182^. 

TiiK  method  of  lessening  drift  of  ships,  recited  in  the 
specification  of  this  patent,  is  by  letting  down  to  the 
windward  a  square  plane,  attached  to  a  floating  plank,  with 
chains  eleven  feet  long  from  the  angles  at  one  side  to 
those  at  the  opposite  sides,  connected  in  the  middle  by  a 
loose  ring,  to  which  a  hawser  is  to  be  fastened  from  the 
ship  ;  a  cord  also  passes  to  the  ship  from  each  end  of  the 
plank  to  direct  the  position  in  which  this  is  to  lie  with 
respect  to  it.  The  square  plane  being  directed  by  the 
cords  to  lie  at  right  angles  to  the  drift  of  the  ship,  and 
not  being  moved  by  the  wind  from  lying  very  low  in  the 
water,  will  of  course,   in  being  drawn  forward  by   the 


278  Ifofices  of  Ne^i  ^atcnh. 

hi^w$er,  malce  a  resistance  to  the  motioD  of  tb^  ship  tp  th^ 
leeward,  proportional  to  its  bold  in  the  water,  which  will 
be  equal  to  its  surface  multiplied  by  the  square  of  the  ve- 
locity of  its  movement. 

The  square  plane  consists  of  a  frame  of  bar  iron,  bolted 
to  the  plank,  with  strong  canvass,  turned  over  and  sewed 
to  the  upper  bar  of  the  frame,  and  laced  by  cords  passing 
through  holes  in  it,  to  the  bottom  bar  and  to  those  at  th^ 
sides.  The  plank  is  a  little  more  than  three  times  the 
length  of  the  frame,  and  is  formed  of  three  pieces,  united 
by  hinges  at  each  side  of  the^frame,  with  bolts  over  th^ 
hinges,  so  arranged  that  when  the  two  outside  pieces  are 
opened  up  so  as  to  be  in  a  line  with  the  middle  piece,  tb^ 
bolts,  being  protruded,  will  keep  them  in  that  ppsition ; 
and  when  they  are  drawn  back,  will  admit  those  pieces  to 
be  brought  down  by  the  sides  of  the  frapie,  in  order  that 
the  whole  may  take  up  less  room  in  stowage,  when  not  re- 
quired for  use.  The  chains  connected  by  the  ring  in  tb^ 
middle,  and  drawn  by  the  hawser,  will  pull  the  whole 
forward  equally,  without  permitting  one  part  of  the  frame 
to  be  acted  on  more  than  another  by  the  resistance  of  the 
water.  The  dimensions  of  the  frame  are  not  mentioned, 
but  from  the  length  of  the  chains  being  eleven  feet,  it  is 
supposed  it  could  not  be  more  than  about  seven  feet  long 
at  each  side. 

This  plan  was  first  proposed  by  Dr.  Franklin,  who  took 
the  idea  of  it  from  a  school-boy's  kite,  and  had  an  appa^ 
ratus  for  the  purpose  fitted  up  in  the  same  manner,  and 
very  like  one,  an  account  of  which  may  be  seen  in  the 
Transactions  of  the  American  Philosophical  Society,  The 
dimensions  proposed  by  the  Doctor  for  the  plane,  as  well 
as  thpse  inferred  from  the  description  of  the  patentee  for 
his,  seem  much  too  small  to  be  of  any  effectual  use  for 
the  purpose  intended. 
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Paient  ^ani^d  to  Mr.  F&ancis  Gybbof  Spil^buey^  of  WqhJiall, 
Staffordshire,  for  improvement^  in  tanning.     Ufatqcl  April  23^}  8^.  * 

'  For  Mr.  Spilsbury's  method  of  toDning/  oblong  squarf 
-  frames  are  provided^  with  metal  loops  fastened  round  their 
edges.    On  one  of  these  a  skin  or  hide  is  stretched^  after' 
being  limed,  cleansed,  and  prepared  in  the  usual  manner 
for  tanning.    Over  this  hide  ^.nother  of  the  friames  is  placed, 
then  a  second  hide  is  laid  above  it,  and  a  third  frame  it 
put  above  that.    The  three  frames  are  arranged  so  that 
tlie  metstl  loops  of  each  shall  be  opposite  those  of  th« 
others ;  screw  bolts  are  then  put  through  those  loops,  and 
screwed  up  sufficiently  tight  to  prevent  any  liquor  from 
passing  between  the  frames  and  the  hides.    The  whole  is 
then  set  up  edgeways,  and  there  being  two  short  pipes, 
furnished  with  cocks,  in  the  upper  edge  of  the  middle 
frame,  a  pipe,  in  which  there  is  also  a  cock,  that  descends 
from  a  cistern  holding  tan  liquor,  is  fastened  to  one  of 
these  by  a  union  joint ;  and  another  cock  being  placed 
near  the  bottom,  in  the  same  frame,  to  let  oiF  the  liquor 
when  required,  completes  the  whole  apparatus. 

The  cock  at  the  top,  that  communicates  with  the  tan 
cistern,  being  opened,  and  the  other  near  to  it  being  also 
opened,  while  that  at  the  bottom  is  shut,  the  taq  liquot 
will  run  down  between  the  hides,  driving  out  the  air  at 
the  other  open  cock  ;  which,  as  soon  as  any  liquor  appears 
in  it,  being  shut,  the  tan  liquor  will  then  distend  the  hides 
■  and  press  outwards,«with  a  force  proportional  to  the  height 
which  the  tan  cistern  is  elevated  above  the  frames.    The 
consequence  of  which  pressure  will  be,  that  the  tan  liquor 
will  ouse  through  the  pores  of  the  hides,  appearing  at  the 
outside  like  dew ;  and  by  thus  bringing  fresh  portions  to 
act  continually  on  them,  will,  in  the  opinion  of  the  pa- 
tentee, cause  them  to  be  tanned  much  more  speedily  than 
happens  in  the  common  method,  in  which  the  hides  lie  in 
the  liquor,  after  it  has  ceased  to  operate  on  them,  and 
are  only  passed  into  fresh  liquor  at  intervals  by  a  tedious 
manual  operation. 
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The  frames  are  to  be  made  of  wood  or  copper^  and  if 
iron  should  be  tised  for  them  it  must  be  well  painted,  to 
prevent  its  making  the  hides  black. 

In  some  cases  two  skins  or  hides  may  be  put  at  each 
side  of  the  middle  frame ;  and  when  the  whole  are  well 
tanned,  the  tan  cock  is  to  be  n^losed,  the  liquor  is  to  be 
run  off  at  the  lower  cock,  and  the  frames  separated  from 
the  tan  pipe  and  from  each  other ;  and  the  hides  being 
temo\red>  and  having  tlieir  edges  pared  off,  which  were 
nipped  or  compressed  between  the  frames,  are  then  to  be 
dried  and  finished  in  the  usual  manner. 

Nothing  farther  is  stated  in  the  specification  respecting 
the  time  which  this  process  will  require^  but  that  it  must 
depend  entirely  on  the  nature  of  the  hides  or  skins. 


This  method  of  tanning  has  attracted  much  attention  ; 
and  it  is  reported  that  hides  of  that  thickness  to  requite 
a  year  for  tanning  in  the  common  method,  can  be  finished 
in  this  in  six  weeks ;  and  that  some  skins  can  be  tanned 
by  it  in  eight  or  nine  days ;  it  is  also  said,  that  a  very 
lai^e  sum  of  money  has  been  offered  for  the  patent  right. 

The  theory  of  the  process  appears  to  promise  well  for 
quick  performance,  but  on  these  occasions  it  is  necessaiy 
to  attend  to  facts ;  and  we  have  been  informed  by  some 
gentlemen  in  the  trade,  that  the  hides  are  not  tanned  evenly 
by  this  method,  but  leave  spots  less  acted  on  by  the 
liquor  than  the  rest ;  and  that  leather  made  in  this  way 
is  not  so  durable  as  the  common  sort. 

The  quantity  of  the  hides  that  must  be  pared  off  when 
they  come  out  of  the  frames,  must  certainly  diminish  the 
value  of  the  process-,  and  especially  when  oblong*square 
frames  (such  as  are  represented  in  the  figures  of  the 
specification)  are  used,  which,  not  being  of  the  natural 
shape  of  the  hides,  must  cause  more  waste  ;  which  must 
be  worth  consideration,  even  though  the  parts  to  be  cut 
away  are  the  least  valuable  of  the  hides. 
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It  must,  however^  be  considered,  that  this  method  of 
lamiing  is  still  in  its  infancy,  and  that  it  will  be  probably 
improyed  in  time,  so  as  to  diminish  some,  and  totally 
remove  others  of  these  objections  made  to  it. 


PaUni  gfxtnied  to  Mr.  Jo  si  ah  Pabkes^  of  Manchester,  Engineer,  fir 
.  a  method  of  manufacturing  salt.    Dated  December  4^  18S3. 

This  method  of  manufacturing  salt  consists  in  using  a 
boiler  for  the  purpose,  of  a  very  singular  shape,  contrived 
to  let  the  salt  fall  below  the  level  of  the  fire-place,  from 
whence  it  is  drawn  off  through  a  cock,  along  with  a  por- 
tion of  the  brine,  instead  of  being  taken  out  by  rakes  and 
shovels  in  the  usual  manner. 

'  The  boiler  is  to  be  made  of  a  conical  form,  having  its 
height  equal  to  its  extreme  breadth,. and  obtruncated  so  as 
fo  leave  an  opening  of  the  extent  of  one  fifth  of  the  diameter- 
of  its  base  towards  its  apex.  This  conical  part  beipc 
placed  with  its  base  upwards,  a  cylindrical  vessel,  of  the 
breadth  of  this  opening,  and  twice  its  depth,  is  attached 
to  this  part,  the  bottom  of  which  vessel  is  likewise  of  a 
conical  form,  and  terminates  in  a  cock. 

The  top  of  this  boiler,  which  in  this  position  is  its 
broadest  jpart,  is  covered  with  a  dome  ;  above  which  rises 
a  short  cylinder,  large  enough  to  admit  a  man,  which  has 
a  cover  screwed  down  on  it,  in  which  is  placed  a  safety 
valve;  and  from  its  opposite  sides  issue  two  tubes,  to 
convey  the  steam  to  the  open  air.  This  boiler,  with  the 
cylinder  appended,  having  its  parts  connected  with  rivets 
and  screws  in  the  usual  manner,  and  being  made  of  the 
uisual  materials,  is 'set  in  brick  work,  and  partly  supported 
by  a  projection  at  its  largest  periphery,  and  partly  by  a  broad 
circular  plate,  placed  below  its  cylindrical  termination, 
and  perforated  so  as  to  permit  the  conical  bottom  of  this 
part  to  pass  through.  This  plate  is  represented  in  the 
figure  three  times  the  breadth  of  the  cylindrical  part  of 
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the  bdiler^  and  resting  oh  ah  airch  into  which  its  oonieal 
bottdm  and  its  cock  passes.  A  ring  is  attached  to  thtf 
top  of  this  cylindrical  part,  and  another  ring  being  placed 
outside  of  about  thrice  its  diameter^  cohcentrical  with 
the  first,  joggle  bars  are  laid  between  them  in  the  lines 
of  the  radii,  to  support  the  fuel ;  and  the  fire-place  is 
constructed  round  this  larger  ring,  having  an  opening  at 
one  side  furnished  w^ith  an  iron  door  to  admit  the  fuel, 
and  an  ash-pit  all  round  of  the  depth  of  the  cylindrical 
Vessel  which  it  encloses,  and  of  the  breadth  of  the  grate. 
Above  the  fire-place,  spaces  are  left  all  round  between 
the  boiler  and  the  brick-work,  for  the  passage  of  the 
fire  and  smoke  upwards,  from  which  a  flue  conveys  the 
latter  to  a  chimney. 

Above  the  boiler  at  one  side  is  placed  the  cisterhi 
which  holds  the  brine,  and  from  it  a  pipe  descends  to  the 
level  of  the  bottom  of  the  cylindrical  termination  of  thd 
boiler,  into  which,  at  this  part,  a  branch  from  the  first 
pipe  proceeds,  and  another  branch  passing  from  the 
same  pipe  to  the  top  of  the  boiler  near  the  dome,  all 
three  being  furnished  with  stop-cocks,  completes  thd 
app'aratus. 

The  whole  being  constructed  as  described,  the  boilei 
filled  with  brine  from  the  cistern  by  the  pipes,  and  the 
latter  brought  to  boil  by  a  due  application  of  fuel  in  th4 
fire-place,  the  salt,  which  tyill  soon  begin  to  form  as  the 
water  evaporates,  will  descend  through  the  less  agitated 
part  of  the  liquor  in  the  centre,  down  into  the  cylindrical 
vessel  beneath  the  fire-place  ;  and  when  it  is  judged  that 
a  sufficient  quantity  of  it  is  there  accumulated,  the  lower 
pipe  is  first  opened  to  let  in  cold  brine  about  the  salt^ 
and  cause  the  hot  brine  to  ascend  from  it,  which  it  will  do 
by  being  of  less  specific  gravity,  and  then  the  lower  cock 
in  the  archway  is  opened,  and  the  salt  drawn  off  through 
it  into  baskets,  along  with  a  portion  of  the  brine,  which 
is  received  into  a  proper  vessel  placed  beneath  the  baskets^ 
and  is  pumped  back  again  into  the  boiler  or  the  cistern. 


The  tdrttitage  proposed  b j  ili«  (Mitetitee  by  Ai'k  fona 
cif  bbiler^  ii  to  prerent  the  salt  from  sticking  td  it^  wbicll 
he  takes  for  gremted  the  obliquity  of  its  sides  will  efiect> 
added  to  the  action  of  the  heat  impelling  the  liquor,  andl 
it  from  them^  towards  the  centre. 

It  is  stated  at  the  end  of  the  specification,  that  this 
boiler  may  be  heated  by  steam,  or  by  heated  air  and 
smoke  passing  from  fire-places  of  other  boilers,  as  well 
as  by  having  fuel  directly  applied  to  it,  as  mentioned ;  in 
which  mode  of  managing  it,  a  case  should  surround  it  of 
iron^  or  other  proper  materials,  to  confine  thejietion  of 
the  heated  medium,  so  as  to  make  it  have  most  power. 
And  the  whole  concludes  with  the  usual  clauses  relativ<( 
to  variations  of  shape,  producing  the  same  efiect,  being 
within  the  limits  of  the  patent ;  and  with  the  negation  of 
claim  to  such  parts  of  the  apparatus  and  process^  as  hav6 
been  before  used,  and  are  not  immediately  concerned  in 
promoting  the  design  of  the  patentee. 


The  boiler  proposed  by  the  patentee  is  certainly  of  A 
kind  very  little  favourable  for  evaporation,  both  on  ac-^ 
count  of  its  great  depth,  the  obliquity  of  its  bottom  to  th(S 
fire,  and  from  its  being  covered  at  top  from  the  action  of 
the  air ;  but  if  it  would  have  the  effect,  which  he  sup** 
poses,  of  preventing  the  adhesion  of  saline  matter  to  its 
lower  parts  and  sides,  there  might  be  situations  where 
fuel  was  sufficiently  cheap,  to  make  the  additional  quan- 
tity of  it,  which  this  boiler  would  require,  less  an  object 
than  the  saving  which  would  from  this  be  produced  in 
the  wear  and  repairs,  which  we  understand  for  the  corn* 
mon  salt-pans  occasion  a  considerable  expence. 

Were  the  brine  composed  of  a  solution  of  muriate  of 
soda  alone,  the  boiler  of  the  patentee  would  probably  be 
little  affected  by  adhesions ;  but  as  it  always  contains  a 
mixture,  more  or  less,  of  various  calcareous,  argillaceous,* 
and  magnesian  salts,  whose  bases  have  a  strong  attraction 
to  iron,  as  well  as  their  acids  (in  which  latter  it  is  so 
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great  as  to  decompose  some  of  tbem^  particularly  those  of 
which  alumine  forms  a  part),  we  think  the  shape  of  the 
boiler  could  not  prevent  this  attraction  from  taking  place, 
and  causing  adhesion  to  a  certain  degree,  which,  however, 
would  probably  be  a  great  deal  less  than  in  the  common 
flat  pans. 

The  use  of  steam  in  evaporating,  proposed  by  the  pa* 
tentee,  would  certainly  tend  greatly  to  preserve  the  boilers, 
as  it  would  prevent  them  from  getting  that  high  degree  of 
heat,  which  does  them  such  mischief  when  adhesions 
occur,  and  hardens  these  latter  so  as  to  make  much  force 
necessary  in  their  removal.  But  this  is  by  no  means  a 
new  application  of  steam,  several  others  having  before 
used  it  in  this  way;'  nor  does  it  appear,  that  the  method 
proposed  for  this  purpose  would  be  the  best;  on  the 
contrary,  it  seems  very  inferior  to  the  mode  of  applying 
steam  to  salt  pans,  &c.,  for  which  Mr.  James  Smith,  of 
Worcester,  obtained  a  patent,  about  six  months  previous 
to  the  date  of  that  of  Mr.  Parkes,  the  specification 
pf  which  may  be  seen  in.  Repertory,  Vol.  xliv.  p.  .74, 
and  we  are  also  inclined  to  think  that  Mr.  Smith's 
method  of  having  a  part  of  the  pan  for  the  salt  to 
settle  in,  not  acted  on  directly  by  the  heated  medium 
(by  making  its  bottom  project  beyond  the  top  of  the 
steam  vessel  about  18  inches  at  every  side),  would  be  at 
least  as  effectual  as  the  cylindrical  vessel  of  the  patentee, 
placed  at  the  bottom  of  bis  boiler  for  the  same  purpose ; 
and  would  be  attended  with  less  trouble,  and  less  reduc- 
tion, of  temperature  of  the  brine,  in  removing  the  salt  after 
its  formation. 

Perhaps  in  place  of  a  figure,  it  may,  in  addition  to  the 
description,  give  a  better  idea  of  the  shape  of  this  patent 
boiler,  to  know  that  it  bears  a  strong  resemblance  to  an 
inflated  air-balloon,  with  an  upright  cask  fastened  to  its 
lower  extremity. 
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i}ktertfaHoHS  on  the  Re^bttilding  of  Lwdon  Bridge,  with  an  examinth 
Hon  of  ike  Arch  of  Equilibrium,  proposed  by  Dr.  Hutton,  and  an 
invetiigation  of  a  new  method  for  farming  an  Arch  of  thai  description. 
Jt^  John  Seaward^  Civil  Engineer.    Svo.  l^ pages. 

Mr.  Seaward  commences  his  work  by  an  investigation 
of  the  most  suitable  curves  for  forming  the  arches  of  a 
bridge ;  where^  in  comparing  the  segment  of  a  large  circle; 
a  semiellipse,  a  parabola^  a  hyperbola^  and  a  catenaria,  he 
gives  the  preference  to  the  semicUipse,  both  on  account 
of  its  '^beauty/'  and  because  ''  no  other  curve  can  be  so 
advantageously  employed  in  forming  the  intrados  of  an 
arch.  At  the  springing  of  an  elliptic  arch  the  curvature 
is  considerable,  and  as  it  rises  perpendicularly  it  affords 
the  most  commodious  openings  both  as  a  water*way  and 
as  a  passage  foir  craft" 

Next  to  the  form  of  the  arch,  the  author  thinks  that 
nothing  is  of  so  much  importance  to  the  symmetry  of  the 
biidge  as  the  situation  of  the  points  from  whence  it  is  to 
iqpriog ;  and  after  comparing  those  of  several  bridges, 
asserts  that  in  his  opinion  '^  no  work  of  art  can  equal  the 
beauty  of  a  large  arch,  springing  immediately  from  the 
surface  of  the  water/'  and  directs,  on  this  principle,  that 
in  tide  rivers,  wheve  the  level  of  the  water  is  continually 
varying,  the  springing  of  the  arches  should  commence  at 
low  water  mark. 

Th6  author  next  proceeds  to  examine  Dr.  Hutton's 
theorem  for  an  arch  of  equilibrium,  on  which  he  makes 
the  following  remarks  :—'^  This  is  the  curve  which  the 
Doctor  has  so  strongly  recommended  for  the  arches  of  a 
bridge,  as  being  both  of  a  graceful  figure,  and  of  a  conve- 
nient form  for  the  passage  through  it.  I  know  not  in  what 
school  the  late  venerable  Doctor  acquired  his  architectural 
taste,  but  with  all  due  respect  to  his  memory,  I  will  ven« 
ture  to  assert  that  the  curve  is  any  thing  but  graceful ;  it 
is,  on  the  contrary,  inelegant  and  unsightly,  and  is  in  every 
respect  so  ill  adapted  to  form  the  arches  of  a  magnificent 
bridge,  that  I  am  satisfied  no  architect  or  engineer,  who 
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ba«  ^y  pretensiooB  to  ta«te  or  jttdglilimt>  would  ri#k  hif 
f»putatiou  by  introdacing  it  in  aay  work  of  «hi4Bh  hs  has 
the  management/' 

The  author/ however,  acknowledges  his  obligations  to 
the  Doetor  for  the  principles  on  which  he  proceeds  to 
construct  ^^  an  arch  of  equilibrium,  having  a  straight  hori* 
^ontal  boundary  line,  with  any  curve  for  the  intrados,  and 
any  required  depth  of  voussoir/ '  by  which  we  presume  the 
arch  of  the  bridge  to  which  this  curve  is  to  be  applied  is 
intended,  as  the  arc  of  equilibrium  can  have  but  one  line, 
and  that  certainly  not  a  stsaigfat  horisontal  one.  As  an 
^sample,  be  calculates  this  curve  for  the  arch  of  a  bridge, 
in  which  the  curve  for  the  intrados  was  to  be  a  semiellipse, 
and  after  eeveral  pages  of  algebra,  ascertains  one  which 
will  fall  within  the  voussoirs  of  the  arch,  and  which,  passing 
through  the  bottom  of  the  voussoir  at  the  crown  of  the 
arch,  will  not  be  far  from  the  line  of  intrados  at  the  upper 
part  of  the  arch,  ^ind  will  only  depart  from  it  at  the  lower 
parts,  and  that  not  to  any  great  distance;  while  a  cutve 
parallel  to  it  will  correspond  very  nearly  to  the  line  of  the 
^xtrados ;  by  which  means  a  solid  arch  of  equilibrium  will 
exist  in  the  body  of  the  voussoirs,  having  so  much  extenud 
to  it,  or  superfluous,  in  the  substance  of  the  voussoirs,  as 
will  be  necessary  to  shape  their  lower  parts  so  as  to  form 
the  semiellipse  required  for  the  intrados. 
.  In  forming  the  voussoirs  for  this  aroh>  he  directs  that 
their  sides  should  ^be  perpendicular  to  the  arch  of  equi^ 
.  librium  that  passes  through  their  substance,  instead  of  to 
the  semiellipse,  which  latter  mode  he  justly  objects  to,  as 
well  as  to  some  others  which  have  been  practised  ;  and  in 
the  7th  chapter,  where  he  treats  of  the  depth  of  voussoirs, 
after  carefully  examining  this  essential  matter,  and  deter- 
knining  that  its  mtio  to  the  span  is  the  best  that  can  be 
applied  to  it,  states  that  he  is  ^'  convinced  that  one  thirty^ 
fifth  part  of  the  span  is  quite  adequate  for  the  veussoirs  of 
a  large  bridge,  in  a  crowded  city.-' 

In  tfeating  of  the  stability  of  arches,  the  author  maintaiM 


tbfit  tbit  will  depend  on  the  mass  of  materials  of  which 
they  ooneiet ;  which  may  be  modified,  first,  by  increasiog 
or  decreasing  the  depth  of  the  voussoirs,  the  weight  re^ 
maining  the  same ;  secondly,  by  increasing  or  decreasing  the 
weight,  the  depth  of  the  vonssoirs  remaining  the  same ; 
.end  thirdly,  by  increasing  or  decreasing  the  curvature  of 
4he  arob^  the  other  two  particulfirs  mentioned  being  the 
eame*  And  to  prove  his  position,  that  the  stability  of  am 
^roh  is  increased  by  diminishing  the  curvature,  and  thereby 
increasing  the  lateral  pressure,  he  instances  the  cast  iron 
arch  over  the  river  Wear,  in  Sunderland,  and  the  centre 
arch  of  Southwark  bridge',  which  have  nearly  the  same 
span  and  depth  of  voussoir,  but  differ  in  the  curvature  and 
density ;  the  former  having  a  much  greater  curvature,  and 
Mly  about  a  third  of  the  density  or  weight  of  materials ; 
die  consequence  of  which  is,  that  the  vibrations  which 
^ecur  in  Southwark  bridge  are  by  no  means  considerable, 
while  in  Sunderiand  bridge  they  are  what  may  be  termed 
alarming  oscillations. 

On  this  subject,  a  little  after  the  above  remarks,  the 
author  states,  that  **  the  narrowness  of  the  voussoirs  of  an 
arch  of  stone  is  of  no  consequence  whatsoever,  as  regards 
its  stability,''  which  appears  in  direct  opposition  to  part  of 
his  former  assertions.  He  also  observes,  further  on,  that 
though  an  increase  iu  the  width  of  abridge  must  be  attended 
with  a  greater  degree  of  stability,  it  does  not  follow  that  it 
would  be  prudent  on  that  account  to  diminish  the  depth 
of  the  VQttssoir ;  as  ^'  it  is  to  be  presumed  that  over  a  wide 
bridge  there  will  be  much  greater  traffic,  and  consequently 
greater  concussions  than  on  a  narrow  bridge,"  a  point 
which  we  can  by  no  means  allow  ;  for,  however  the  width 
pf  a  bridge  newly  erected  may  have  been  determined  by 
the  expected  traffic  over  it,  when  it  is  once  formed  it  is 
quite  plain  that  its  width  can  have  no  influence  whatsoever 
in  this  respect,  unless  it  be  so  very  narrow  as  to  preclude 
the  possibility  of  the  whole  of  the  trai9^c  required  passing 
aver  it^  a  ease  which  we  believe  hardly  ever  occurred. 
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In  the  8th  chapter^  on  abutments  and  bearing  piersy  th^ 
chief  novelty  consists  in  the  intrbdijiction  of  two  series  of 
notched  or  joggled  stones  in  each  abutment^  extending 
quite  across,  and  nearly  in  the  line  that  the  arch  of  equi- 
librium would  form^  if  extended  downwards  from  the  upper 
and  lower  extremities  of  the  voussoirs  of  the  arch.  Each 
of  these  joggled  stones  is  to  be  prepieired  by  cutting  down 
a  few  inches  of  an  oblong  stone  block,  for  about  two  thirds 
of  its  length,  and  thereby  leaving  the  other  third  projecting ; 
and  when  they  are  arranged  as  proposed,  with  each  course 
lying  before  the  projection  of  that  beneath  it,  and  thus 
assuming  externally  the  appearance  of  a  flight  of  stairs> 
they  will  be  so  connected  that  no  one  course  can  be  pro- 
truded by  the  lateral  pressure,  without  moving  the  whole 
mass  altogether,  with  whatever  masonry  there  might  be 
erected  in  continuation  behind  it.  The  author,  beside^ 
recommending  this  plan,  objects  to  the  method  of  radiating 
the  courses  of  the  abutments,  by  v^hich  we  suppose  is 
meant  the  sloping  them  obliquely  upwards,  which  had 
been  practised  in  some  of  our  best  bridges ;  but  it  appears 
that  this  method  has  not  in  these  instances  been  attended 
with  the  inconveniencies  which  he  supposes  ;  and  however 
we  may  incline  to  recoikimend  his  plan  as  good  and  suf- 
ficient, we  are  by  no  means  convinced  of  the  propriety  of 
condemning  the  other  method. 

The  calculation  first  mentioned  by  the  author  for  thtf 
curve  of  equilibrium,  was  made  for  arches  whose  spandrels 
were  to  be  filled  up  with  solid  masonry  of  the  same  density 
as  the  voussoirs.  In  the  4th  chapter  he  gives  anoth)er  alge« 
braical  calculation,  to  determine  that  curve  for  arches 
with  hollow  spandrels,  formed  like  those  of  Wateiioo 
bridge,  with  eight  parallel  wails  of  bricks,  27  inches  thick, 
covered  with  fiat  stones  between  the  external  walls,  which 
were  to  be  6  feet  thick,  and  for  a  bridge  63  feec  broad 
from  outside  to  outside^  with  elliptical  intrados,  and  finds 
that  the  curve  of  equilibrium  coincides  still  more  nearly 
with  the  elliptical  curve  than  that  first  calculated  for  the 
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lirdi  with  nMd  ipandrels,  and  therefore  concludes  that 
the  making  the  spandrels  hollow  is  particularly  ad^anta- 
jgeousy  not  only  in  saving  materials,  but  in  simplifying 
tiie  curve  of  equilibrium,  and  bringing  it  nearer  the  curve 
mentioned,  which  makes  it  more  Sjuitable  for  the  purposes 
of  an  arch.  , 

In  page  58  the  author  states,  that  though  the  curve  oF 
equilibrium^  or  of  direction,  has  in  the  investigations  been 
iiBsumed  to  coincide  with  the  lowest  point  of  the  voussoir, 
at  the  crown  of  the  arch,  this  having  been  done  only  to 
facilitate  the  computation,  is  not  to  be  considered  as  an 
indispensable  condition,  in  investigating  the  arch  of  equi« 
librium ;  and  that  the  curve  might  be  described  from  any 
other  point  in  the  vertical  line  of  that  voussoir,  as  from  iU 
middle  or  from  its  highest  point. 

In  the  first  figure  of  an  arch  with  this  curve  (fig.  14), 
the  author  has  represented  it^aa  forming  the  extrados  of 
the  voussoirs,  a  method  which  would  much  facilitate  the 
Construction,  th^  intrados  being  in  the  line  of  the  semi- 
ellipse  of  the  arch ;  but  in  all  the  other  figures  which 
follow,  he  has  shown  it  as  falling  a  little  within  the  ex- 
trados towards  the  sides ;  and  in  p.  61  he  has  given  the 
method,  by  an  algebraical  computation,  for  forming  this 
upper  curve  of  the  voussoirs,  or  line  of  the  extrados,  by 
determining  successive  points  within  its  extent. 

PROPOSED  BBIDGE. 

The  bridge  which  Mr.  Seaward  proposed  to  be  built  on 
the  foregoing  principles,  was  to  be  built  of  only  three 
arches,  i^U  semiellipses,  of  230  feet  span,  and  48  feet  alti- 
tude or  rise,  and  to  spring  from  the  level  of  the  lowest 
low  water  mark.  The  voussoirs  were  to  be  6  feet  6  inches 
depth  at  the  crown  of  the  arch ;  the  roadway  was  to  be 
nearly  horizontal,  and  the  road  materials  were  to  he  4  feet 
9  inches  in  depth  above  the  extrados.  The  width  of  the 
load  way  was.  to  be  50  feet  in  the  clear  of  the  parapet  walls, 
and  allowing  3  feet  for  the  thickness  of  the  latter,  the 


ffholf^  breadth  of  the  bridg#»  from  quo  e^tern^di  faca  t^ 
the  othar^  would  be  53  feel^  The  spandrels  of  the  bri4g9 
were  to  be  made  hollow^  the  roadway  beiog  Bupppr|»d  (as 
lA  Waterloo-bridge)  by  eight  parallel  walla  of  briok-workt 
each  three  bricks  thick ;  and  the  voassoirs,  as  well  as  the 
whole  of  thefacingy  was  to  be  made  of  the  densest  granite^ 
pf  12^  cubic  f0et  to  the  ton. 

The  voussoirs  were  to  be  ^et  quite  dry^  without  any 
inortar  or  cement^  and  their  joints,  which  intersected  th^ 
great  lines  of  pressure,  were  to  be  run  with  lead,  after 
the  masonry  was  set,  which  the  author  thinks  would  not 
cost  above  three  or'  four  thousand  pounds .  more  ;  and  if 
(contracted  for  by  the  builder,  would  induce  him  to  take 
great  care  that  the  stones  were  well  and  apourately  dressed, 
to  save  the  expenditure  of  the  lead* 

fhe  abutments  were  to  be  made  65  feet  in  length,  and 
their  height  from  the  timber  cradling  over  the  piles,  to 
^he  level  of  a  horizontal  line  through  the  top  of  the 
voussoirs,  was  to  be  70  feet,  which  would  cause  the 
isradling  to  be  21  feet  below  low-water  mark,  and  they  were 
to  be  secured  by  two  tines  of  joggled  stones  continued 
from  the  upper  and  lower  extremities  of  the  lowest 
voussoirs  to  the  timber  cradling,  as  before  mentioned. 

The  piers  were  to  be  28  feet  across,  which  is  four  feet 
more  than  those  of  South  wark-bridge,  and  eight  feet  wider 
than  the  piers  of  Waterloo-bridge.  Their  foundations 
were  to  be  five  feet  lower  than  those  of  the  abutments, 
ai^d  were  to  extend  14  feet  beyond  the  face  of  the  piers 
and  cutwaters,  which  would  make  their  areas  about  106 . 
feet  long  by  66  feet  wide.  After  the  coffer  dam  was  formed 
in  the  usual  manner,  it  was  intended  to  drive  a  complete 
belt  or  inner  dam  of  permanent  cast-iron  or  sheet  piling, 
exactly  to  the  size  and  form  of  the  required  foundation  ; 
the  sheet  piles  to  reach  10  feet  below  the  timber  cradling, 
and  10  feet  above ;  which  would  both  secure  the  base 
jErom  being  undermined  by  sudden  floods,  and  would 


imf  ent  the  spreading  of  the  strata  ben^th  th^  foundav  ' 
tion»  while  the  piles  were  being  driven  down. 

The  fronts  of  the  cutwaters  were  to  be  formed  of  two 
segments  of  cylinders  meeting  in  the  middle  similar  to 
a  gotbic  arcbi  formed  each  with  a  radius  of  abo^t  threes 
fourths  of  the  breadth  of  the  piers  ;  and  each  cutwater  waa 
to  be  surmounted  by  a  colossal  recumbent  figure  of  a  river 
god  ;'and  the  elevated  pedestals  above  the  abutment  piers 
were  to  be  surmounted  by  groups  of  figures^ 

There  were  to  be  no  stairs  at  the  abutments,  the  author 
thinking  them  very  unsightly ;  and  that  landing  and  plying 
places  for  watermen  would  be  more  conveniently  placed 
at  the  ends  of  the  adjoining  lateral  streets. 

The  cornice  and  balustrades  are  not  described ;  but 
from  some  expressions  of  the  author,  we  think  he  preferred 
those  of  the  Doric  order. 

The  scite  of  the  bridge  was  to  be  exactly  where  the  old 
bridge  stands,  and  a  new  street  at  the  Surrey  side  was  to 
be  made  to  it  from  the  vicinity  of  the  Bricklayer's  Arms« 

Archways  were  to  be  made  between  Upper  and  Lower 
Thames-street,  and  between  Tooley-street  and  the  Borough 
High-street ;  and  the  communication  with  these  two  latter 
streets  and  the  bridge  were  to  be  formed  by  lateral  roads 
made  to  join  the  new  approaches. 

In  some  considerations  on  the  expence  of  a  bridge,  the 
author  gives  it  as  his  opinion,  that  thoup(h,  for  reasons 
which  he  has  stated,  the  doctrine  of  large  arches  being 
more  economical  than  small  arches,  is  not  quite  correct; 
yet  that  in  certain  circumstances  this  would  happen;  and 
thinks  this  would  be  the  case  with  respect  to  his  proposed 
bridge;  because  the  increased  expence  of  a  bridge  with 
large  arches  is  principally  confined  to  the  voussoirs,  the 
abutments,  and  the  centring,  while  the  saving  lies  in 
the  coffer  dams ;  and  he  computes,  his  method  of  forming 
the  arches  would  admit  the  voussoirs  to  be  of  such  a  size, 
that  they  would  require  little  more  materials  than  a  bridge 
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of  five  arcliesy  in  the  same  situation :  and  also  propo&ea 
to  employ  the  arches  of  the  old  bridge  in  making  the 
bentring  for  the  new  bridge,  by  which  he  asserts  that  the 
expence  would  be  so  reduced,  as  to  be  far  less  than  what 
would  be  necessary  for  a  bridge  of  fire  arches  without  this 
conveniency.  

This  work  is  very  creditable  to  the  author,  shows  that 
he  understands  his  subject  well,  and  is  very  competent 
to  the  construction  of  the  fabric  he  proposes ;  which  we 
have  no  doubt  would  have  fully  answered  his  expecta- 
tions in  stability  and  durability,  had  it  been  erected,  and 
would  have  formed  a  magnificent  ornament  to  the  City^ 
(rota  the  beauty  and  grandeur  of  its  structure. 

We  cannot  agree  with  him,  however,  that  the  property 
in  Fish*street-hill  and  the  adjoining  streets  would  be 
little  affected  by  his  bridge,  as  it  is  evident,  that  by  car- 
rying the  road  over  it  horizontally  as  he  proposed,  a 
great  part  of  Fish-street  would  be  several  feet  below  itd 
level,  and  that  consequently  the  value  of  {he  shops  there 
and  in  the  adjoining  streets  must  suffer  materially  from  this 
circumstance ;  as  would  also  that  of  those  in  the  Borough, 
which  the  elevation  of  the  roadway  would  affect  for  a 
greater  extent 

.  The  bridge  now  erecting  will  not  in  any  respect  do  this 
to  so  great  a  degree,  on  account  of  its  terminating  at  a 
lower  level,  even  after  making  all  allowance  for  the 
changes  caused  by  its  being  a  little  higher  up  the 
river  than  the  old  bridge;  and  supposing  that  a  new 
atreet,  as  has  been  proposed,  will  be  made  from  it  to  the 
Exchange,  and  another  street  from  the  Circus  in  Moor- 
fields  to  join  it,  as  a  great  advantage  to  the  traffic  of 
London,  as  well  as  a  speculation  likely  to  be  profitable  to 
its  undertakers. 

The  remarks  on  Dr.  Hutton's  arch  we  think  had  better 
have  been  spared ;  the  well  earned  fame  of  that  celebrated 
mathematician  stands  on  too  firm  a  basis  to  be  affected  by 
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what  is  fiaidy  and  his  work  on  bridges  will  everbe  an  in- 
dispensable stndy  for  the  accomplished  architect.  We 
think  the  author  must  have  been  mistaken  in  supposing 
that  Dr.  Hutton  meant  to  recommend  exclusively  the  arch 
of  equilibrium,  cited  by  him,  for  the  structure  of  bridges, 
as  the  learned  and  accurate  Dr.  Thomas  Young  expressly 
states,  in  the  2d  volume  of  his  Natural  Philosophy,  p.  177, 
that  *^  Dr.  Hutton  recommends  an  elliptic  arch "  for  this 
purpose.  Besides,  we  have  reason  to  suppose  that  there 
is  not  so  great  a  difference  between  Dr.  Hutton's  curve  of 
equilibrium  and  that  of  our^  author,  as  he*  may  imagine, 
for  having  applied  to  them  both  a  catenaria  (which  is  easily, 
done  by  inverting  the  figures  and  placing.them  upright), 
^e  found  that  they  both  corresponded  with  that  curve  so 
exactly,  as  to  induce  us  to  believe,  that  if  the  catenary 
curve  is  not  perfectly  the  same,  it  differs  so  little  from 
them  that  it  might  be  used  in  the  same  manner,  to  produce 
equally  good  effects  in  building;  the  only  difference  be- 
tween them  being^  that  to  make  the  chain  correspond  with 
Dr.  Hutton's  curve,  when  inverted,  it  must  be  permitted 
to  descend  lower ;  and  for  that  of  the  author's,  be  stretched 
more  tight,  so  that  the  latter  may  be  considered  as  the 
segment  of  a  large  catenarian  curve  near  the  top,  and  the 
former  as  a  very  large  portion  of  a  smaller  one,  and  de- 
scending much  lower.  As  to  urging  experiments  as 
grounds  of  belief  in  such  matters,  we  think  it  in  general 
perfectly  fair,  and  peculiarly  so  where  the  catenarian  curve 
is  concerned,  which  in  fact  is  one  decidedly  of  mechanical 
structure,  however  it  may  have  employed  mathematicians 
in  investigating  its  useful  properties ;  and  we  here  beg 
leave  to  recommend  to  architects,  the  study  of  what  Dr. 
Gregory  published  in  1697,  to  prove  its  being  the  best  form 
for  an  arch ;  in  discovering  which,  he  seems  to  have  under* 
stood  its  properties  better  than  its.  inventor,  Galileo,  who 
mistook  it  for  a  parabola,  or  than  Bernouilli  and  Leibnit^, 
who  made  its  real  nature  first  known. 
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As  to  the  beauty  of  the  forms  of  arches  mentioned  (k 
point  on  which  the  author  claims  a  decided  superiority^ 
and  thrusts  down  the  Doctor  somewhat  roughly),  we  think 
it  is  so  much  a  matter  of  taste  and  opinion,  that  on  so 
important  a  subject  as  the  structure  of  a  large  bridge; 
having  a  great  traffic  passing  under  as  well  as  over  it,  utility 
should  ever  hare  the  precedence.  In  which  view  we  can 
by  no  means  recommend  arches  springing  from  low  water 
mark,  so  highly  extolled  by  the  cTutfaor,  as  a  considerable 
portion  of  them  at  each  side  would  evidently  be  much  iti 
the  way  of  the  barges  and  other  craft  passing  up  and  down ; 
tod  to  many  eyes  their  beauty  would  not  be  so  apparent 
as  he  supposes,  since  the  idea  of  a  iSooded  river,  and  an 
obstructed  passage,  must  be  always  connected  with  theit 
appearance. 

Besides,  if  an  arch,  springing  from  ati  elevated  erection, 
were  to  be  reckoned  a  defect  in  beauty,  from  not  coin- 
ciding in  the  line  where  they  join,  as  the  author  seems  to 
suppose,  what  are  we  to  think  of  Grecian  colonnades, 
where  the  entablature  forms  a  right  angle  with  its  supports. 
Yet  no  one  ever  doubted  the  beauty  of  those  elegant 
striictures. 

We  agree,  however,  with  the  author,  in  reprobating 
the  practice  of  sticking  up  pillars  over  the  cutwaters  by 
Way  of  ornament.  A  pillar  in  its  place  no  doubt  has  its 
beauty ;  but  to  put  it  up  where  it  supports  nothing,  and  at 
the  top  of  a  building  instead  of  its  lower  part,  which  is  itd 
proper  station,  seems  about  as  rational  as  it  would  be 
ibr  a  sculptor,  in  admiration  of  the  symmetry  of  a  human 
leg,  to  place  a  paii-  of  them  close  beneath  the  chin  6(  a 
statue,  by  way  of  improving  on  nature's  work.  We  much 
fear,  however,  that  the  ornaments  proposed  by  the  author 
for  those  places,  and  for  the  tops  of  the  abutment  piers, 
would  be  inadmissible  at  present,  while  the  police  either 
want  power  or  inclination  to  defend  matters  of  this  nature 
from  the  mutilation  to  which,  they  would  be  exposed,  from 
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the  savage  dispositions  of  the  lower  classes  of  our  popular 
tion,  who  delight  in  defacing  what  those  of  other  nations 
protect  as  an  honour  to  their  country. 

We  will  now  conclude  with  observing,  that  though  the 
author  did  not  intend  this  as  a  complete  treatise  on  1)ridge 
t)uildingy  as  stated  in  his  last  page,  yet  he  has  given  so 
much  useful  information  respecting  it  in  a  small  compass, 
that  the  young  architect,  who  will  fully  make  himself 
master  of  it,  will  find  his  studies  so  materially  assisted, 
that  even  if  he  extends  them  no  farther,  he  will  be  nd 
mean  proficient  in  the  art. 


UST  OF  NEW  PATENTS. 

George  Henry  Lyne,  of  John-street,  Blackfiriars 
Road,  machinist  and  engineer,  and  Thomas  Stainford, 
of  the  Grove,  Great  Guildford- street,  Sonthwark,  smith 
and  engineer,  for  improvements  in  machinery  for  making 
bricks. — Dated  August  23,  1825.-^Six.  months  to  enrol 
specification. 

William  Parr,  of  Union  Place,  City  Road^  Middle- 
sex, Gentleman,  for  an  improvement  or  improvementa  iti 
the  mode  of  propelling  vessels. — Dated  August  27,  1826» 
Six  months  to  enrol  specification. 

John  Bowler,  of  Nelson-squate,  Blackfriars  Road> 
Surrey,  and  Thomas  Galon,  of  the  Strand^  Middlesex, 
hat  manufacturers^  for  certain  improvements  in  the  con- 
struction or  manufacture  of  hats. — Dated  August  27» 
1825. — Six  months  to  enrol  specification. 

Charles  Mercy,  of  Edward's  Buildings,  Stoke  New^ 
ington,  Middlesex,  Gentleman,  for  improvements  in  pro- 
pelling vessels. — Dated  September  8,  1826. — ^Two  months 
to  enirol  specification. 

William  Jefferies,  of  46,  London* street,  Radcliffii 
Cross,  Middlesex,  brass  manufacturer,  for  a  machine  for 
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impeUing  power  without  the  aid  of  fire,  water,  or  air.«-« 
Dated  September  15,  1825.^— Six  months  to  enrol  spe- 
cification. 

Jean  Antoine  Teissier,  of  Tottenham  Court  Road» 
Middlesex,  Gentleman,  for  improvements  in  steam  engines. 
Communicated  to  him  by  a  foreigner. — Dated  September 
15,  1825. — Six  months  to  enrol  specification. 

Cathcart  Dempster,  of  Lawrence  Pountney  Hill, 
(.ondon.  Gentleman,  for  improved  cordage. — Dated  Sep-r 
tember  15,  1825. — Six  months  to  enrol  specification. 

George  Holworthy  Palmer,  of  the  Royal  Mint, 
civil  engineer,  for  a  new  arrangement  of  machinery  for 
propelling  vessels  through  the  water,  to  be  effected  by 
steam  or  any  other  power. — Dated  September  15,  1825. — 
Six  months  to  enrol  specification. 

Ad  AM,  Eve,  of  South,  Lincolnshire,  carpet  manufac- 
iurer,  for  improvements  in  manufacturing  carpets,  which 
he  intends  to  denominate  Prince's  Patent  Union  Carpet. 
iPommunicated  to  him  by  a  foreigner. — Dated  September 
15i  1825. — Six  months  to  enrol  specification. 

Isaiah  Lukbns,  late  of  Philadelphia,  but  now  of 
Adam*Btreet,  Adelphi,  Middlesex,  machinist,  for  an  inr 
strument  for  destroying  the  stone  in  the  bladder,  without 
cutting,  which  he  denominates  Lithontrepton. — Dated 
September  15,  1825.-— Six  mouths  to  enrol  specification. 

Sir  Thomas  Cochrane,  Knight,  (commonly  called 
Lord  Cochrane),  of  Tunbridge  Wells,  Kent,  for  a  new 
method  of  propelling  ships,  vessels,  and  boats  at  sea, — 
Dated  September  I5,  1825.— Six  months  to  enrol  spe- 
cification. 

Charles  Jacomb,  of  Basinghall-street,  wool  broker, 
for  improvements  in  the  construction  of  furnaces,  stoves, 
grates,  and  fire-places.^  Dated  September  15,  1825  — Six 
nonths  to  enrol  specification. 
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£^feeifieati&ti  rf^  PaiaU  granted  to  Datid  QrOR]>ON>  pf  BoitrngkaU^ 

street,  Lo/ndom^  Esq*  for  certain  improvements  in  the  coustrMction  of 

portable  gas  lamps,  and  which  improvements  are  applicable  to  other 

apparatus  for  facilitating  the  U9e  of  compressed  gas.    Dated  April 

U,  1894. 

WITH  AN  KNQRAVINO. 

TO  all  to  whom  these  presents  shall  come,  8cc. 
fhto  know  ye,  that  in  compliance  with  the  said  proviso,  I, 
the  said  David  Gordon,  do  hereby  declare  that  the  nature 
of  my  said  invention,  and  the  manner  in  which  the  same. 
IS  to  be  performed,  are  particularly  described  and  ascer- 
tained in  and  by  the  drawings  which  are  hereunto  annexed, 
and  by  the  following  description  thereof,  (that  is  to  say)  : 
My  improvements  in  the  construction  of  portable  gas  lamps 
relate  particularly  to  the  stop  and  regulating  valves  which 
are  employed  to  retain  the  compressed  gas  within  the 
reservoir  of  the  lamps,  during  the  process  of  filling  the 
same ;  and  also  for  the  purpose  of  regulating  the  flow  or 
escape  of  gas  from  the  reservoir  to  the  burner,  in  propor- 
tion as  it  is  consumed.  Fig.  1,  (PL  X.)  upon  the  annexed 
drawing,  represents  an  improved  construction  of  regulating 
valve,  adapted  to  permit  the  flow  of  gas  to  the  burner, 
or  to  shut  it  off  at  pleasure.  It  is  composed  of  two  pieces 
vox*.  1.  X 
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of  metal^  a  and  b,  which  are  screwed  together  at  aa^ 
having  a  soil  metal  coUaryi^,  inserted  in  the  joint  for 
the  purpose  or  rendering  it  tight.  The  said  collar  is  com- 
posed of  lead,  soft  solder,  er  ptber  sufficiently  soft  metal, 
and  is  firmly  fixed  by  soldering,  or  otherwise,  to  one  of 
the  surfaces  which  form  the  joint :  it  is  not,  therefore,  in 
danger  of  being  displaced  or  injured  by  screwing  it  up 
tight,  but  produces-  a  very  tight  and  sound  joixit.  The 
lower  part  of  the  piece,  b,  is  adapted  to  screw  into  an 
aperture  at  one  end  of  the  reservoir  of  the  lamp,  and  when 
the  regulating  steel  screw,  c,  is  screwed  down  so  that  its 
conical  point  enters  the  conical  cavity  formed  in  the  piece, 
B,  it  closes  like  a  valve,  and  prevents  all  escape  of  gas  to 
the  buroer;  but  on  turning  the  regulating  steel  screw 
slightly  round  by  its  square  head,  the  gas  may  be  allowed 
to  escape  through  the  passages,  eeee,  to  the  burner,  f, 
in  any  degree  that  may  be  desired.  iPreviotisly  to  inserting 
the  regulating  screw,  c,  in  its  place,  I  dip  it  in  a  mixture 
of  bees-wax  and  oil,  which  operates  to  fill  up  the  threads 
of  the  screw,  and  thereby  effectually  prevents  the  escape 
of  gas  by  its  sides  during  the  time  that  tbelamp  fs  burifing. 
This  form  of  regulating  valve  is  found  to  admit  of  great 
delicacy  of  adjustment,  and  is  not  liable  to  get  out  of 
order  in  the  couri^e  of  use.  The  lower  extreiliity  of  the 
):egulating  screw,  where  it  fits  into  the  metal  socket,  maybe 
formed  to  a  straight  cone,  as  shown  in  the  figure  {  or  i^ 
may  be  shaped  to  a  sphere  or  other  suitable  figure,  pjod 
in  some  cases  a  conical  or  tapering  screw  might  be  em- 
ployed to  form  the  fitting  part.  Fig.  2  shows  an  improved 
construction  of  valve,  to  be  used  in  filling  th^  reservoirs  of 
portable  gas  lamps^  It  is  intended  to  be  screwed  into  the 
opposite  end  of  the  reservoir  to  that  which  is  occupied  by 
the  burner  and  regulating  valve  above  described.  This 
filling  valve  consists  of  a  small  conical  plug  of  metal, 
leather,  or  other  convenient  and  suitable  substance,  marked 
gf  which  is  fitted  into  a  conical  cavity  or  seat  in  the  piece 
pfiaetal,  ^^  fito^w  tp  tlie.valve  of  w  w  gun,  being  closed 
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by  a  slight  gteel  spring.  A,  and  gaidecj  in  its  seat  by  a 
loetal  pin^  which  slides  through  a  hole  ia  a  small  brw 
pap  or  perforated  cover,  a,  which  is  represented  as  screwed 
over  it ;  0  shows  a  brass  plug^  whioh  is  intended  to  b^ 
screwed  into  the  lower  aperture  of  the  piece,  c,  after  th^ 
filling  is  completed.  The  upper  surface  of  this  screyr 
plug  is  furnished  with  a  soft  metal  ring  or  collar,  b  b,  (as 
above-mentioned)  which  being  pressed  by  the  force  of  the 
screw  into  close  contact  with  the  underside  of  the  pieces 
c,  effectually  prevents  any  escape  of  gas  from  that  end  of 
the  reservoir,  even  if  the  filling  valve,  g,  should  not  be 
quite  air-tight.  Fig,  3  shows  an  improved  construction  of 
regelating  valve  for  the  emission  of  gas,  which  possesses 
the  advantage  of  great  simplicity,  and  at  the  same  time  is 
capable  of  much  nicety  in  adjusting  the  flow  of  gas  to  th^ 
burner.  In  this  construction  the  passages,  ee,  for  tfaf 
gas,  are  drilled  out  of  one  solid  piece  of  metal,  and  th^ 
regulating  steel  screw,  c,  is  tapped  into  the  side  of  the 
same  piece,  in  such  a  manner  that  its  conical  point  may  b^ 
caused  to  open  or  close  up  the  passage  at  pleasure,  an4 
thus  regulate  the  emission  of  gas  at  the  burner,  ^*  The 
construction  of  this  regulating  valve  will  appear  evi4en^ 
from.inspeetion  of  the  figure,  without  entering  into  a  more 
det^led  d^cription  thereof.  Fig.  4  phows  another  modir 
ficati^n  of  the  regtdating  valve^  the  chief  differi^noe  being 
in  thje  position  of  the  regulatmg  steel  screw,  c,  whioh  in 
this  latter  construction  is  placed  in  a. vertical  position^ 
with  its  conical  point  adapted  to  close  the  conical  aperture 
of  the  passage,  e,  and  thereby  impede  or  regulate  the  flow 
of  gas  to  the  burner,/.  Note,  either  of  the  last  described 
regulating  valves  may  be  employed  in  combination  with 
the  improved' fiUing  valve  desciibed,  by  reference  to  fig.  2, 
»  Fig.  5  represents  an  improved  construction  of  stop  valve, 
which  is  particularly  adapted  to  the  transferring  of  com** 
pressed  gas  from  one  lamp  or  reservoir  to  another,. without 
occasioning  loss  during  such  process.  It  is  composed  of 
pwQ  pieces  of  metal,  a  and  9>  which  are  screwed  together 
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with  a  Boft  metal  collar  between  ihem,  at  aa:  ee  fepre* 
sents  the  openings  through  which  the  gas  is  allowed  to 
pass.  The  piece,  a^  has  the  regulating  steel  screw,  c, 
tapped  through  it,  being  formed  at  the  lower  part  with  a 
double  cone,  one  part  of  which  cone  is  adapted  to  fit  into 
a  conical  cavity  or  seat  in  the  piece,  b,  and  the  other  cone 
is  adapted  to  fit  correctly  into  the  cavity  in  the  underside 
of  the  piece,  a.  Now  when  the  lower  cone  of  the  regu- 
lating steel  screw  is  screwed  or  forced  tight  down  into 
the  conical  seat  in  the  piece,  b,  it  prevents  all  escape  of 
gas ;  and  when  it  is  desired  \o  transfer  compressed  gas 
from  one  lamp  or  reservoir  to  another,  the  regulating, 
screw,  c,  is  to  be  turned  until  its  upper  cone  fits  and 
applies  correctly  into  the  conical  cavity  in  the  piece,  a, 
and  thereby  prevents  all  escape  of  gas  up  the  threads  of 
the. regulating  screw  during  the  process  of  transferring, 
allowing  at  the  same  time  free  passage  for  the  gas  from 
one  reservoir  to  another,  through  the  openings,  e  e.  Fig.  6 
shows  another  construction  of  stop  valve  for  effecting  the 
same  object,  (viz.)  the  transferring  of  compressed  gas  from 
one  reservoir  to  another.  It  is  composed  of  two  pieces, 
a  and  B,  screwed  together  with  a  soft  metal  collar  between 
them,  similar  to  the  one  last  described ;  but  the  regu* 
iating  steel  screw,  c,  instead  of  being  formed  with  double 
cones,  is  furnished  at  the  extremity  with  a  loose  button  or 
revolving  Cylinder,  d,  having  soft  metal  collars,  a  a,  bb, 
eoldered  upon  the  upper  and  under  surfaces  thereof,  so 
that  the  underside  of  the  said  button  or  cylinder  may  be 
screwed  down  tight  upon  the  lower  passage,  f ,  and  thereby 
effectually  stop  the  flow  of  gas ;  or  by  turning  the  regu- 
lating screw  the  contrary  way,  the  upper  side  of  the  said 
button  may  be  screwed  up  tighttigainst  the  underside  of 
the  piece,  a,  as  represented  in  the  figure,  and  thus  prevent 
the  escape  of  gas  by  the  threads  of  the  screw,  during  the 
period  that  gas  is  flowing  through  the  passages,  e  e.  These 
valves  are  found  to  be  particularly  useful  for  many  pur-^ 
poses  connected  with  the  filling  of  portable  gas  Isonps^ 
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aod  are  less  liable  to  get  out  of  order  than  any  stop'  cocks 
which  I  ha.ye  hitherto  met  with*  I.  have  now  described 
my  invention  of  improvements  in  the  construction  of  por- 
table gas  lampsi  with  reference  to  the  annexed  drawing, 
in  such  manner  as  to  enable  persons  conversant  with  works 
of  a  similar  nature  to  practise  the  invention ;  and  I  hereby 
declare  that  I  confine  my  claim  of  invention  to  the  follow- 
ing pardcttlaro,  (^0  First,  to  the  employment  of  separate 
and  distinct  valves  for  the  entrance  and  exit  of  gas  to  and 
from  the  reservoir  of  portable  gas  lamps,  such  separate 
valves  being  constructed  and.  combined  in  the  manner 
hereinbefore  described,  with  reference  to  figa.  1,  2,  3,  and 
4,  upon  the  annexed.drawing.  Secondly,  to  the  improved 
constructipn  of  the  stop  valves  to  be  employed  in  trans- 
ferring compressed  gas  from  one  lamp  or  reservoir  to, 
another,  being  provided  with  a  double  cone,  or  with  flat 
surfaces  furnished  with  soft  metal,  or  other  suitable  collars, 
to  prevent  the  escape  of  gas  up  the  threads  of  the  regu- 
lating sQrew,  as  above  described,  with  reference  to  figs. 
5  and  6  upon  the  drawing.  I  also  claim  the  use  of  soft 
metal  rings  or  collars,  as  a  means  of  making  joints  tight  ia 
apparatus  connected  with  portable  gas  lamps ;  such  rings 
or  collars  being  sold^ifed,  or  otherwise  fixed  against  one  of 
the  surfaces  of  the  joint,  and  pressed  into  contact  with 
the  hard  metal  surface  on  the  other  side  sufficiently  to 
prevent  the  escape  of  gas  without  employing  leather,  or 
other  similar  pliable  material  or  substance.  It  is  to  be 
remarked,  that  the  figures  upon  the  drawing  are  about 
the  real  size  of  the  apparatus  ;*  but  the  forms  and  propor- 
tions may  be  varied  according  to  the  circumstances  of  the 
case,  as  well  as  the  materials  of  which  the  same  may  be 
formed  or  constructed,  and  without  departii^  from  the 
object  of  the  invention,  as  hereinbefore  described  and 
set  forth. 

In  witness  whereof,  &c. 

^  In  the  engraving  the  figures  have  heen  reduced  one  hal£ 
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Specification  of  the  Patent  granted  to  John  Masterman^  of  JVb.  68, 
Old  Sroad-streei,  London,  Gentlemany  for  an  improved  method  of 
'  corking'  bottles.    Dated  March  &,  1928. 

WITH  AK  ENORAVIMO. 

TO  all  to  whom  these  presents  shall  come,  8cc.  8cc. 
^oti7  know  ye,  that  in  compliance  with  the  said  proviso,  I 
do  hereby  declare  that  the  nature  of  my  said  inven- 
tion, and  the'  manner  in  which  the  same  is  to  be  per^ 
formed,  i»  described  and  ascertained  by  the  drawings 
in  the  margin  hereof,  and  by  the  explanation  thereof, 
and  by  the  descriptions  and  observations  hereinafter 
Contained,  that  is  to  say ! — My  method  of  corking  bottles 
18  by  introducing,  either  by  pressure  or  impulse,  the 
cork  into  the  neck  of  the  bottl'e,  through  a  conical 
tube,  having  its  smaller  oriffce  in  direct  and  immediate 
communication  with  the  mouth  of  the  bottle,  so  that  the 
tttbe  and  the  neck  of  the  bottle  may  form;  in  effect,  one 
continuous  tube:  such  conical  tube  having  its  smaller 
orifice  of  such  a  size  with  respect  to  the  cork  to  be  passed 
through  it,  as  that  the  sides  of  the  cork  must  be  compressed 
in  passing  through  it,  or,  at  least,  must  be  in  such  close 
contact  with  the  inside  of  the  tube,  as  to  be  prevented 
from  bulging  out,  or  expanding  laterally,  while  the  lower 
fend  of  the  cork  is  entering  the  smallest  part  of  the  neck 
of  the  bottle.  But  I  prefer  and  use  the  tube  with  the . 
same  orifice,  so  small,  that  the  cork  must  be  considerably 
tompressed  in  passing  through  it.  The  length  of  the 
tube  need  not  much  exceed  the  length  of  common  corks  ; 
its  upper  or  larger  orifice  ought  to  be  sufficiently  large  to 
admit,  very  easily,  the  end  of  the  cork  to  the  middle  of 
the  tube.  Machines  by  which  the  corks  may  be  forced 
through  the  conical  tubes  into  the  bottles,  according  to 
my  said  method  of  corking  bottles^  admit  of  such  a  va- 
riety of  constructions,  that  were  I  to  describe  any  one 
machine  in  particular,  proper  for  this  purpose,  and  claim  the 
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whole  of  that  one  alone,  as  constituting  my  said  invention, 
ih«  said  letters  patent  might  probably  be  evaded  by  modiii>- 
4^tions  of  several  of  the  parts  of  that  one  maohine  :  tfaerei- 
fore,  the  only  part  of  any  machine  for  eorking  bottles,  ac^ 
tsording  to  my  said  method,  which  I  claim  as  my  said  inven«»> 
tioQ,  is  the  conical  tube,  or  conical  tubes  therein,  through 
"which  the  corks  are  to  be  forced  into  the  bottles,  according 
^  my  said  method.  But  I  declare  that  the  eonatructing, 
selling,  using,  or  exercising,  ,of  any  machine,  of  whatever 
construction,  for  corking  bottles  according  to  my  said 
metibod,  will  be  an  infringement  of  the  said  letters  patent^ 
provided  that  the  conical  tube  or  tubes,  as  before  described, 
and  to  be  applied  in  the  manner  before«mentioned,  enter 
Into  the  construction  of  any  such  machine^ 

I  now  proceed  to  describe  a  machine  for  corking  the 
ordinary  quart  bottles,  -acoording  to  my  said  method ;  in 
which  machine  the  conical  tubes,  and  the  mechanism  fqt 
forcing  the  corks  through  them  into  the  bottles,  are  ar- 
ranged in  that  manner  which  I  eomider  the  best  adapted 
for  carrying  my  said  method  into  execution.  • 

Figure  7,  (PI.  X.)  is  the  front  view  of  the  machme. 
figure  8  is  the  side  view  thereof.  Each  figure  is  drawn 
to  a  scale  of  three  inches  to  a  foot.'*  The  letters  refer 
to 'the  corresponding  parts  in  each  figure  t  a  is  a  frame  t 
the  two  side^  are  connected  by  the  cross  piece,  b.  Two 
cylindrical  pillars  of  iron,  cc,  of  similar  dimensions,  are  fixed* 
into  the  cross  piece,  b,  parallel  with  each  other ;  their  topt 
are  connected  by  the  bridging  piece,  d:  e  is  a  four^sided 
bar  of  iron,  which  traverses  upon  the  upper  parts  of  the 
«aid  pillars,  at  right  angles  with  them,  by  means  of  a  hole 
towards  each  end,  through  which  cc  pass.  Each  end  of  e 
projects  beyond  c,  and  terminates  in  the  form  of  a  gudgeon  t 
fffwe  what  I  term  *'  the  impellers  ;*'  ihey  pass  through 
and  are  fixed  in  the  bar,  e;  their  upper  ends  traverse 
through  three  holes  in  the  cross  piecej  d^  for  the  purpose 
of  maintaining  them  parallel  with  each  others  gis  firmly 

•  The  figures  in  the  engraving  have  Been  reduced  one  third.      •• 
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fixed  to  c  c,  and  a  a,  at  such  a  distance  fnnn  the  top  of  the 
pillarsi'  c  c,  that  when  e  is  raised  close  to  the  cross  piece,  d, 
there  may  be  a  space  between  the  bottoms  of  the  impellers, 
and  the  top  of  g,  at  least  equal  to  the  length  of  a  cork.    In 
g  are  fitted  or  formed,  three  conical  metal  tubes,  (repre** 
sented  by  the  dotted  lines) ;  they  are  so  placed  with  respect 
to.  the  '^impellers,''  as  to  have  common  centres  or  axes 
with  them  respectively.    The  largest  tube  has  its  top 
larger,  and  its  bottom  smaller,  than  the  largest  sized  cork 
required.    The  smallest  tube  has  the  same  relation  to  the 
smallest  sized  cork  required ;  and  the  middle  tube  is  a 
medium  size  between  the  two  others.    Three  different 
sized  tubes  are  sufficient  for  quart  bottles,  whether  for 
wine  or  beer.    The  bottoms  of  the  '^  impellers''  are  smallef 
than  the  lower  orifices,  of  their  respective  tubes :  «i,  are 
two  levers,  of  equal  dimensions,  which  work  on  the  gad* 
geons  at  the  ends  of  e. .  These  levers  are  firmly  secured^ 
parallel  with  each  other  by  cross  metal  rods,  A  A,  connecting 
the  corresponding  ends  of  eftch.    Thus,  these  levers  and 
connecting  rods  form,  in  effect,  and  will  be  referred  to,  as 
one  lever :  kk  are  two  side  rods ;  their  lower  ends  work  on 
two  pins,  fixed  in  the  sides  of  the  frtoie,  a,  at  corresponding 
points ;  their  upper  ends  woric  ov^r  the  ends  of  the  cross 
rod  that  connects  the  shorter  arms  of  the  lever,  and  which 
ends  are  made  to  project  for  that  purpose  :  /  is  a  trough, 
which  is  elevated  or  depressed  by  a  wedge,  m,  acting  be- 
tween it  and  &. 

The  machine,  as  above  described,  is  ready  for  being 
worked. 

Place  a  bottle  so  that  its  mouth  may  be  under,  and  in 
contact  with,  that  tube  which  is  of  the  proper  size  for  in*' 
troducing  the  cork  into  it.  I  prefer  that  the  end  of  the 
tube  should  be  a  little  within  the  mouth  of  the  bottle* 
Retain  the  bottle  in  this  position  by  elevating  the  trough 
«p  to  the  bottom  of  the  bottle  by  means  of  the  siUd  Wedgei 
Then  raise  the  impellers,  by  means  of  the  lever,  and  put  a 
proper  sized  cork  into  that  tube  in  contact  with  the  bottle ; 
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then  depress  the  lever ;  by  which  means  the  impeller  will 
force  the  cork  into  the  neck  of  the  bottle.  The  bottle  and 
trough  are  then  lowjered  by  withdrawing  the  wedge.  The 
bottle  is  then  removedi  and  the  machine  is  thus  ready  for 
corking  another. 

By  my  said  method  of  corking  bottles  it  is  evident^  that 
common  corks  may  be  used,  which  (if  preferred)  may  be 
introduced  with  the  larger  end  downwards ;  that  cylindrical 
corks  may  be  used ;  that^  as  the  corks  may  be  introduced 
so  far  as  that  their  heads  may  be  within,  or  lower  than, 
the  top  of  the  mouth  of  the  bottle^  shorter  corks  may  be 
used,  and  be  as  efficient  as  the  common  ones;  that  a 
bottle  may  be  corked  with  a  larger  cork  than  by  the 
common  method ;  that  the  time  lost  in  biting  the  corks, 
or  in  crushing  their  ends  by  other  means  is  gained  ;  that 
there  exists  little  or  no  risk  of  breaking  a  bottle  in  corking ; 
the  result  of  all  which  is,  that  bottles  may  be  corked  both 
in  a  better  mdnner,  and  at  a  cheaper  rate,  by  my  said 
method,  than  by  that  now  in  use. 

In  witness  whereof,  8cc. 


SpteiJUoHon  of.  ike  Patent  granted  io  SncBOK  Bkoaomeaoow,  of 
Ahergavemif,  Monnumihskire,  Civil  Engineer,  for  an  apparaiutjbr 
exhatuHng,  condeming,  orpropelHng  air,  smoke,  ga$,  or  other  aSriform 
products.    Dated  April  S,  1835. 


WITH  AN  BNGRAVINO. 


TO  all  to  whom  these  presents  shall  come,  8cc.  &c 
Now  hiow  ye,  that  in  compliance  with  the  said  proviso,  I, 
the  said  Simeon  Broadmeadow,  do  hereby  declare  that 
the  nature  of  my  said  invention,  hereinafter  described^ 
does  not  in  any  way  Whatsoever  interfere  with  a  Patent  al« 
ready  granted  to  me,  bearing  date  1 9  January,  1 824 ;  but  that 
the  manner  in  which  the  preseat  invention  is  to  be  per* 
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formed  is  particularly  described  and  ascertained  as  follows, 
{that  is  to  say :) — In  the  drawings  hereto  annexed  are 
represented  various  views  and  sections  of  my  apparatus  for 
exhausting,  condensing,  or  propelling  air,  smoke,  gas,  or 
other  aeriform  products  as  aforesaid,  reference  being 
thereto  had,  and  to  the  figures  and  letters  marked  thereon, 
as  follows,  (that  is  to  say :)— My  invention  consists  in 
•particular  arrangement  of  mechanism,  hereafter  to  be  de- 
scribed, for  the  purpose  of  exhausting  or  withdrawing  the 
air,  smoke,  gas,  or  other  aeriform  products,  generated 
either  in  the  process  of  distillation,  and  thereby  withdraw- 
ing the  pressure  from  the  interior  of  the  apparatus  to  any 
flue  or  chimney  connected  with  the  furnace  or  fire-place, 
thereby  producing  the  necessary  draught  or  current  of  air 
requisite  to  the  combustion  of  the  fuel,  and  at  the  same 
^ime  propelling  the  same  after  it  has  been  converted  to 
-smoke  or  other  elastic  fluid,  either  through  flues  under 
'ground,  or  in  any  way  disposing  of  the  same  as  may  be 
found  most  convenient.  This  action  is  performed  by  one 
or  more  inverted  vessels  working  in  water,  or  any  other 
suitable  liqui49  according  to  the  gas,  air,  or  smoke  to  be 
operated  on,  which  will  be  more  fully  described  and  as- 
certained by  reference  to  the  drawing  hereto  annexed. 
Fig.9,(PLX.)  represents  asectional  elevation  of  an  i^paratus 
where  two  inverted  vessels  are  acted  on  by  the  alternate 
Tnotion  of  a  lever,  from  which  they  are  suspended  at  equal 
distances  from  the  fulcrum  thereof :  a  a  is  the  lever  from 
which  the  vessels  are  suspended,  which  moves  on  the 
fulcrum  at  a,  and  has  an  alternating  motion  imparted  to  it 
by  a  steam-engine,  or  other  adequate  first  mover  :  bbbb^ 
and  cctCj  are  the  two  inverted  Vessels  before -mentioned, 
which  are  perfectly  air-tight,  except  being  open  at  the 
lower  extremity  :  dddd,  and  eeee,  are  the  larger  vessels 
or  tanks,  fitted  to  the  line,  ff;  with  water  or  other  liqmd, 
in  which  the  inverted  vessels,  bbbb,  and  cccc,  respectively 
ascend  and  descend  by  the  action  imparted  from  the  lever 
'rt  tf,  a»  before  described :  g,  h,  i,  is  a  tube  or  pipe>  passing 
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throiigh  the  bottom  or  other  conyenient  part  of  the  vessek;  ^ 
ddddy  and  ee'ee,  aud  reaching  above  the  surface  of  th^ 
water  line,  ff:  A  the  extremities,  g  and  t,  are  placed 
Talves,  opening  respectively  towards  the  interior  of  th# 
vessels^  bbbb,  and  cccc,  and  at  h,  connected  with  the 
flue  or  famace,  where  the  action  or  operation  of  exhanstihg 
IB  purposed  to  be  applied  :  k  I,  and  mn,  are  separate  pipes^ 
passing  through  the  bottom  or  other  part  of  the  vessels^ 
dddd,  and  6  666,  and  also  reaching  a  little  above  the 
faurface  on  water  line,  ff.    These  pipes  or  tubes  open  or 
lead  in  the  larger  tube  or  trunk,  cccc,  and  have  valves 
placed  at  the  extremities,  /  and  v,  opening  towards  the 
interior  of  the  trunk  or  tube,  oooo,  which  is  led  in  the 
most  conyenient  direction,  as  circumstances  may  require. 
To  put  this  arrangement  of  my  apparatus  in  action,  it  is 
requisite  to  impart  motion  to  the  lever,  a  a,  as  before  de^ 
scrib<id,  which  raising  and  depressing  the  inverted  yessels> 
bbbb,  and  cccc,  the  air,  smoke,  gas,  or  other  aeriform 
products,  are  drawn  or  exhausted  during  the  ascent  through 
the  lube,  ghi,  from  the  funiaco,  and'  oh  the  alternate 
descent  of  each  inverted  vessel,  propelled  or  driven  for«* 
Ward  through  the  tubes,  k  I,  and  mn,  into  the  trunk,  oooot 
the  valves  at  g  aad  i  opening  during  the  ascent  of  the  in« 
verted  vessels  aforesaid,  and  closing  during  the  descent  i 
and  the  exit  or  outlet  valves,  at  /  and  m,  opening  during 
the  descent  of  the  inverted  vessels  aforesaid,  and  closing 
during  their  ascent  respectively,  thereby  causing  a  regular 
draft  or  exhaustation  to  take' place  at  the  point,  h,  and  a 
continuous  blast  or  current  of  air,  or  other  elastic  fluid,  td 
iiow  from  and  into  the  trunk,  oooo.     Fig.  10  represents  a 
sectional  elevation  of  an  ^arrangement  of  my  apparatus  for 
exhausting  or  propelling  air^  smoke,  gas,  or  other  aeriform 
products,  which  I  re<5t>mmend  in  situations  where  power 
is  not  available,  as  a. first  moveri  or  where  the  process  is 
of  a  slow  and  regular  nature.    It  consists  in  suspending 
an  inverted  vessel  by  a  chain  or  rope,  either  passing  over 
f  ullies>  or  eoaneoted  with  a  laver>  so  that  a  eoupter .balance 
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of  weight,  rather  exceed]  og  die  weight  of  the  vessel,  may 
at  all  times  during  the  operation  of  exhaustation  act  as  a 
power  to  raise  the  inverted  vessel^  and  produce  the  effect 
as  before  described  :  aaaa  is  the  inverted  vessel :  bbbb 
is  the  tank,  containing  water  or  other  liquid,  to  the  line^ 
c  c.    The  outlet  pipe  is  shown  at  df,  having  a  valve  at/*; 
and  the  inlet  pipe  at  g  h,  having  a  irahre  at  g :  i  i  are  puUies, 
over  which  a  chain  or  rope  passes  to  suspend  the  vessel^ 
aaaa,  and  at  the  other  end  connected  with  the  counter 
balance  or  weight,  which  exceeding  the  weight  of  the 
inverted  vessel,  has  a  constant  tendency  to  draw  up  the 
same,  and  thereby  produce  the  effect  of  exhaustion,  as 
before  described*    In  this  arrangement,  when  the  inverted 
vessel  is  full  of  air,  gas,  or  other  elastic  fluid,  the  weighti 
A,  must  be  diminished,  and  the  pressure  of  the  vessel  itself 
will  propel  or  drive  forward  the  air  or  other  product  con^ 
tained  therein,  by  the  outlet,  df;  the  valves  at  g  and  jf 
reversing  their  action,  as  before  described  in  fig.  9.     Fig. 
1 1  represents  a  sectional  elevation  of  another  arrangement 
of  machinery,  where  a  single  inverted  vessel  effects  a 
continuous  tendency  to  exhaustion,  and  propels '  the  air, 
gas,  or  dther  elastic  vapour,  as  before  described  :  aaaa, 
is  a  Vessel  completely  closed  and  filled  to  the  line,  bb, 
with  water,  or  other  suitable  liquid  :  cccc,  is  an  inverted 
vessel,  suspended  by  the  rod,  d  d,  passing  through  a  stuffing 
box  or  collar  of  leather,  at  the  point,  e,  by  which  rod  the 
aforesaid  vessel  is  alternately  raised  and  lowered,  as  before 
described,  by  any  adequate  power  or  first  mover :  fh  is 
an  inlet  pipe,  having  a  valve  at/,  opening  towards  the 
interior  of  the  vessel,  aaaa:  and  ik  is  an  outlet  pipe, 
with  a  valve  at  k,  opening  towards.the  interior  of  the  trunk, 
nil,  which  leads  the  air  or  gas  to  its  destination  :  mn  is 
the  outlet  pipe  to  the  interior  of  the  inverted  vessel^  as 
before  described  ;  and  op  the  inlet  pipe,  having  severally 
the  same  arrangement  of  valves  as  in  fig.  9.    By  this 
arrangement  a  partial  vacijium  is  formed  by  the  alternating 
motion,  imparted. by  the  rod,  dd,  both  in  the  inside  of  the 
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iressel,  cccc,  and  in  the  upper  part  of  the  closed  vessel, 
aaaa,  thereby  causing  a  continuous  exhaustion  or  ten- 
dency towards  vacuum  in  the  pipes  or  tubes  thereto  con- 
nected, and  leading  to  the  furnace  as  before  described  ; 
and  also  propelling  the  air,  smoke,  gas,  or  other  aeriform 
product  therefrom,  extracted  by  the  outlet  pipes,  t  k,  and 
fnmn,  inta  the  trunk,  1 1 II,  and  thence  through  anyar-* 
rangements  of  the  manufacture  to  which  the  principle  is 
applied.  Having  now  described,  with  reference  to  the  an- 
nexed drawing,  my  invention  of  an  apparatus  for  ex- 
hausting, condensing,  or  propelling  air,  smoke,  gas,  or 
other  aeriform  products,  I  do  hereby  declare  that  I  confine 
my  claims  of  invention  not  only  to  the  several  arrange^ 
ments  of  my  apparatus,  as  hereinbefore  described,  but  to 
the  application  of  the  principle  of  exhaustion  caused  by 
mechanism  raising  a  vessel  inverted  in  water,  or  other 
suitable  liquid.  The  form,  proportion,  and  also  the  mate- 
rial of  which  the  vessels,  tubes,  and  other  parts  of  the 
apparatus  are  to  be  constructed,  must  depend  on,  the  nature 
and  amount  of  air,  gas,  smoke,  or  other  aeriform  product, 
to  be  operated  on  governed  by  circumstances,  without  in 
any  way  departing  from  the  object  of  my  invention,  as 
hereinbefore  described  and  set  forth. 
In  witness  whereof,  &c. 


SpecifieaHon  qfihe.PateMigra»te4  to  Ldvib  Lambert,  of  ^,  Cannon^ 
street,  LotuUm,  GejUleman,  for  certain  improvements  in  the  maUrial 
and  manufacture  of  paper.    Dated  November  S3,  1824. 

TO  air  to  whom  these  presents  shall  come,  8cc.  &c. 
Now  know  ye,  that  ifi  compliance  with  the  said  proviso,  I, 
the  daiid  Louis  Lambert,  do  hereby  declare,  that  the  nature 
of  my  said  invention,  and  tlie  manner  in  which  the  same 
}s  to  be  performed,  are  paiticularly  described  and  ascer- 
tained in  the  manner  following,  (that  is  to  say  :)-*-My  said 
secret  ot  invention  consists  in  the  employment  of  straw. 
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^hich  I  prefer  to  free  from  knots  by  cutting  them*  off  th^ 
stems.  I  next  submit  the  straw  to  ebullition  with  quipki 
lime  in  water,  in  the  proportion  of  four  ounces  of  lime  to 
one  of  water,  to  extract  the  colouring  matters,  and  to  dis» 
pose  it  to  become  fibrous.  I  can  also  employ,  for  the 
same  pucpose,  caustic  potash,  soda,  or  ammonia*  It  is 
then  washed.  I  next  expose  it  to  the  action  jof  a  hydror 
sulphuret,  composed  of  quick-lime  and  sulphur,  in  solut 
tion,  in  the  proportions  of  four  ounce?  of  lime  to  one  of 
sulphur,  with  one  quart  of  water,  in  order  to  free  it  from 
the  mucilaginous  and  silicious  matters,  so  prejudicial  ij| 
paper-making.  I  then  wash  it  thoroughly  in  successive 
portions  of  water,  by  exposing  it^to  the  action  of  th^ 
paper  mill,  till  all  smell  of  the  alkaline  sulphuret  19  entirely 
removed.  I  then  press  it,  and  afterwards  submit  it  to  the 
usual  operations  employed  in  bleaching  vegetable  fibres^ 
viz.  to  the  action  of  chlorine,  either  separate,  or  in  combif- 
nation  with  lime,  or  by  exposure  to  the  open  air  and  light; 
upon  the  grass.  After  this  it  is  well  washed,  till  all  the 
smell  of  bleaching  is  withdrawn  ^  and  lastly,  it  is  exposed 
to  the  action  of  rag-engines,  usually  used  in  paper-making, 
in  order  to  reduce  it  into  pulp  or  paste,  previous  to  being 
made  into  paper. 

In  witness  whereof,  &c. 


Method  of  constructing  a  Tunnel  of  cast-iron  Plates^  with  Flanches, 
placed  by  meaiu  of  large  iron  Diving  Belle*    By  Miwsub. 

WITH  AN  ENGRAVING. 

Abstrscted  from  the  Papers  and  Documents  of  the  "  Thambs 

Akchway  Company." 

In  projecting  a  tunnel,  under  the  Thames^  at  the 
part  of  the  river  proposed  by  the  ^*  Thames  Archway 
Company/'  the  first  thing  that  falls  under  consideration 
is  the  information  acquired,  and  the  relative  position  in 
..oonsequence.  .  -i 


The  shaft  and driftt^ayhave  afforded infoivQ^oti^  that 
«nder  this  part  of  the  river^  to  the  depth  of  13  or  H 
^thomsy  there  are  only  to  be  met  with  alluvial  beds  (for 
none  of  those  cut  through  deserve  the  designation  of 
Utrata),  intermixed  with  insulated  concreted  calcs^qous 
masses.  The  drift  hath  also  further  shown^  that  a  larg^ 
proportion  of  these  beds^  upon  the  North  side,  are  quick, 
or  moving  sands. 

The  conclusion  therefore  must  be,  that  the  constructiQi^ 
^f  a  tunnel  of  magnitude,  in  the  region  of  the  driftway,  if 
not  an  impossible  case,  may  at  least  be  judged  imp^ctir 
cable  with  advantage,  and  therefore  ineligible* 

Experience  hath  shown,  that  of  all  the  operations  i)) 
mining)  cutting  mines  in  beds  of  subterranean  mud,  or 
quicksand,  is  perhaps  the  most  diflEicult ;  and  when  com^ 
pleted,  also  the  most  difficult  to  keep  in  repair.  The  unequsl 
pressure  to  which  they  are  always  subject,  from. a  thousand 
circpflistances,-^from  the  very  drainage  itself,  twist  and 
•warp  mines  cut  through  them  in  such  a  manner,  as  ottcxk, 
in  spite  of  every  exertion,  to  make  them  rush  into  ruin. 

There  remains,  therefore,  two  positions,  more  eligible 
-than  that. of  the  driftway,  namely,  either  to  run  along"  the 
bed  of  the  river,  or  to  go  under  the  driftway  and  the  allu*- 
vial  beds  altogether. 

In  the  execution  of  the  first  of  these  plans,  a  very  power- 
ful agent  presents,  itself  in  opposition.  The  fixed  law, 
4hai  fluids  pres$  equally  in  all  direciiom,  would  operate  here 
with  full  force.  This  law,  which  is  no  other  than  the 
power  of  gravity,  regulates  equally  the  action  of  solids, 
when  placed  in  a  state  of  fluidity,  as  quicksands  are ;  and 
their  pressure  becomes  so  much  the  greater  as  the  specific 
gravity  of  the  composed  moving  mass  increases.  Hence, 
in  applying  coffer  dams,  unless  the  piles  can  be  driven 
•into  firm  ground  (an  expectation  the  driftway  does  not 
encourage),  a  constant  succession  of  materials  will  be 
thrown  up  within,  by  the  pressure  without,  till  the  xir- 
cuaya^ent  bed  of  the  river  be  flattened  to  a  great  distenca, 
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«nd  till  mafiy  times  the  bulk  of  the  tunnel  be  removed ;  an 
ezpence  which  no  calonlation  whatever  can  possibly  assign. 
Admitting,  however,  that  difficulty  to  be  surmountidde, 
another  presents  itself  of  no  small  magnitude,  and  which 
will  render  mason  work  of  no  safety,  and  hence  of  no  use, 
in  constcucting  this  plan.    Great  precision  would  be  ne* 
cessary,  in  forming  the  tube  of  the  tunnel,  to  render  its 
weight  equal  to  that  of  its  bulk  of  the  materials  in  which 
it  is  to  be  embedded,  otherwise  it  will  tend  to  place  itself 
in  equilibrio.    If  lighter,  it  will  rise ;  if  heavier,  it  will 
sink ;  and  if  the  equilibrium  of  the  quicksands  shall  at  any 
time  be  disturbed  laterally,  it  will  be  pressed  accordingly* 
A  frost  in  the  river,  or  a  ston^y  tide,  removing  or  adding 
to  a  bank,  may  produce  an  efiect  of  this  kind.    In  all 
these  cases  mason  work  must  be  fragile,  must  be  rent,  and 
become  useless.    As,  therefore,  no  human  skill  can  pre- 
.  tend  to  fix  a  point  against  the  effect  of  such  powerful 
causes,  it  is  plain  the  tube  of  the  tunnel,  upon  this  plan^ 
must  be  formed  of  materials  both  cohesive  and  elastic. 
Cast-iron  plates  naturally  present  themselves  as  a  sub* 
stitute.    Iliese,  properly  prc^rtioned,  constructed  with 
flanges  turned  inwards,  and  screwed  together  with  bolts, 
would  bear  a  considemble  degree  of  shifting,  and  afford 
more  safety ;  but  at  the  same  time,  ar^  not  altogether  without 
risk  from  more  than  ordinary  pressure.     To  fix  these 
plates  in  their  places,  I  would  also  recommend  a  much 
shorter,  easier,  less  expensive,  and  more  practicable  mode, 
than  by  cofier  dams.    I  would  recommead  the  use  of  ca* 
pacious  diving  bells.    These  I  would  construct  of  cast-iron 
plates  also ;  fit  them  up  with  convenient  passages  for  the 
workmen  to  pass  out  and  in,  and  for  the  deliyery  of  mate* 
rials ;  and  fit  them  also  with  metallic  pipes,  through  which 
an  abundant  supply  of  air  could  be  thrown  for  any  number 
of  workmen,  by  the  power  of  a  steam^ngine.    Two  bells 
could  be  used,  commencing  in  the  middle  of  the  river, 
and  working  outwards.    Coffer  dams  mig^t  he  used  above 
low  water  mark ;  and  hence  the  work  would  advance  at 
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.fiMur  poiftte^at  once.  Of  all  the  modes  of  executing 
:]d|ui  of,  the  tunnel,  I  am  satitfied  the  diring  bell  is  by  far 
the  cbeapeaty  most  expeditious,  and  most  practicable.  Let 
.the  novelty  of  the  proposition  be  no  bar  to  its  consideration, 
.for  I  shall  be  ready  to  engage,  in  this  manner,  to  perform 
.aay  kind.of  work  under  water,  and  at  any  depth,  with  the . 
greatest  facilily  and  safety.  The  project  should  recom* 
.mead  itself:  it  is  not  inconsistent  with  the  adventures  of 
.an  Archway  Ckmipany*  The  bell  is  indeed  not  exempted 
from  all  the  evils  of  the  external  pressure,  described  above : 
Imt  they  are  not  increased.  They  are  diminished  in  pro* 
portion  to  the  altitude  of  the  water  from  the  bottom  of  the 
.bell  to;the  suffiure,  and  consequently  rendered  much  more 
manageable* 

.  An.  advantage  attending  a  casUiron  tunnel  would  be, 
that, the  whole . drainage  might  only  be  leakage,  which 
GonU  be  drawn  from  the  tunnel  itacdf  without  a  separate 
■ine,^  withonttmuch  inconvenience. 
.'  A  drawback,  however,  upon  the  above  plan  is,  that  it  is 
dsfiriVed  of  that  certainty,  stability,  and  durability,  which 
in  great  undertakings  aflbrd  a  high  satisfaction  to  the 
mind,  in  contemplating  .the  benefits  to  result  to  mankind 
and  to  posterity.  The  iron  is  a  perishing  article :  accident 
alone  may  render  its  duration  very  short ;  and  difficulties 
of  repairing  or  renewing  might  arise  to  render  the  scheme 
altogether  abortive.  The  Company,  as  a  corpomte  body, 
should,  look  to  something  more  lasting. '  I  would  there- 
iot%  aerioudy  recommend  to  their  consideration  the  other 
scheme  of  sinking,  under  the  alluvial  beds,  into  the  solid 
stratification:;  or  at  least  into  such  materials  as  are  suf- 
ficiently solid,  and  not  under  the  influence  of  the  laws  of 
finidity,  further  than  the  water  flowing  from  them^ 

In  the .  accomplishment  of  this  scheme,  there  must  be 
neidier  dread  nor  fear  of  water ;  but  proper  provision  must 
be  made  for  drawing  it  The  plan  of  operations  I  would 
recommend  as  follows  :<^To  put  down  the  bore  in  the 
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Wetom  of tf»  {Mseiit  pk,  till  thacolidbidiaor  gioqddte 
Mcertained ;  dMD;  as  the  rttult  dmil  meooutiind,  ta'{H|t 
down  the  pit  neM  the  nver  on  the  Sooth  nvi»y  to  tlio 
aeoessary  depth.  There  is  no  oceasioa  to  go  so  fofimii 
the  liter  bb  the  ether  pit  at  the  saiue  aide  of  Ae  fiver. 
In  this  plan  the  depth  ia  taken  at  about  36'Or  26ihlho«ia. 
From  the  bottom  of  this  pit  I  would  Teeommend  to^Mt^n 
idriftwmy  or  levd  to  the  middle  of  .the  tiwer.;  or,  peihaij^, 
fehe  whole  breadth.  Tbisdriftwaywonklmquiretobeilarge, 
7  or  8  feet  high/  as  it  maat  be  divided  ^iiito  two  or  thiee 
^diTisions.  The  first,  in  the  roof,  fijr  the  ^ooveyanee  of 
air;  the seoond  f<»r  a  waggon  way;  and  the  third  fiarf. 
reseryoir,  lest  the  engine.^onid  stajod  at  any  tiiae  ;  or  the 
second  and  third  divisions  might  form  a  canal,  whilst  Ilit 
work  is  oarrying  forward,  andsopeisede  the  ^waggon  way. 
The  whole  will  afterwards  sorve  as  a  miervoir,  to  preimiit 
interroption  in  the  tumel  from  water;  and  Ae  lai^er  As 
better,  to  hold  a  number  of  dsfjs'  8ii|qily,  ii»aUow  pasfMr 
time  for  oocasional  repairs  upon  .the  en^oas.  Xhe  gkeat 
work  would  conmienee  at  the  middle^  andipioceed  outmnb 
to  both  sides.  The  declination  woidd  be  adjusted  kf 
ihe  depth,  and  whioh  could  be  ofipided  abundantly  gaatfe 
mt  that  represented.  Indeed,  ut  any  depdi  it  could  te 
xendered  gentle,  by  givtug  a  euprntare,  such  as  i  spii  wiudid 
by  the  dotted  lines,  fig.  13,  No.  1«  2,  and  3,  (PL  JL) 

£iiber  cmm  or  two  pacaUel  arches  couUl  htt  eoBBtmstsd^ 
as  represented  in  the  transverse  seetms^  fig*  iS,  Xm*^  I 
'Bnd2,  which  is  the  construction  I  would  ^nneferwiMup«M»: 
ticable.  indeed  it  is  always  mare  piaotioaUe  tinm  Inns, 
unless  ream ved  to  a  distanoe  finom  one  another ;  and  in  juusI 
cases  should  be  csnt  si  a  smaBer  eUipeiioe.  The  foe^wsy, 
elevated  above,  and  di^iifing  the  oacriagereudSy  may  lithtr 
atop  at  the  shafts,  neact  the  river,  att  each  side,  whidi  will  be 
oonrerted  into  ataaraases,  or  thfeymaypmaaed  to  the  end ;  or 
bodu  ThediaciBsionsdeljfieaitedaresuiiaiflutfaroidMiaiy 
csrriages ;  if  larger  uhe«ld  be  waatody  tiss  iiktmnummnmfk» 


/ 
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ittcleeMd.  In  Ae  sectioii  the  timael  is  reprieftented  ai 
ptiBaiag  in  tlit  solid  strata  till  dear  of  the  mer.  This 
nay  he  aeoessary  so  far^  or  may  not,  according  to  cirenm* 
stances.  The  stratification^  dip  and  rise,  are  assane^ 
merely  fot  illustration,  and -meant  to  represent  firm  ground* 
I  do  not  so  much  as  know  whether  it  is  a  stratified  eountry. 
Ill  parts  where  the  growsd  is  hard  and  solid,  tiie  hottom 
Wmf  be  cut  flat,  as  the  line  efy  in  the  section,  fig.  12,  Ne.  I ; 
but  where  not  sitffieiently  firm,  woold  require  -%  fiatin^ 
verted  aseh,  efg,  to  prevent  heaving  or  letting*  d^wit' 
The  plan  of  lighting  is  by  the  hydrogen  gas,  diotugh  a  tab# 
and  cocks;  Lamps  could  be  placed  in  the  same  situatieft' 
"  The  returning  of  the  teds,  expressed  upon  the  plan  of 
the  CMipany,  impliss  a  confinement  upon  the  surfhce, 
iriaeh  may  produce  inconvenience.  This  may  be  olmated 
by  the  CHrvatures,  fig.  13,  as  much  latitade  may  be  tdten 
under  the  river;  but  of  this  a  coneet'opinion  could  only 
be  given  upon  an  inspection  of  the  grounds. 

The  advantages  of  easier  ascent  and  shortness,  recom- 
mendied  by  the  Company,  are  not  qualities  of  this  plan* 
3ut  if  in  making  road^  upon- the  surface,  these  qualities 
are  often  obliged  to  be  dispensed  with,  theremustbe  much 
less  latitude  in  making  roads  below  riveie ;  and  other  adr 
vantages-  are  acquired  for  outbalancing  those  given  up, 
]Jpon  this  plan  alone  complete  mason  work  can  be  accom* 
plished,  and  the  undertaking  rendered  as  lasting  as  the 
pyramids  of  Egypt.  It  is  in  this  way  alone  that  it  can  be 
handed  down  widi  benefit  to  posterity, 

I  have  accordingly  neither  considered  increase  of  ascent 
nor  of  length  as  fordble  objections ;  but  increase  of  depth 
must  undoubtedly  produce  inci:ease  of  water^  and  conse- 
quently increase  of  expence  of  drawing  it ;  and  it  is  here 
where  the  objection  lies.  If  the  feeders  now  require  14 
horses'  power,  they  may  at  least  be  expected  to  increase 
to  double  or  treble  that  number.  To  obviate  this  object 
tion,  I  ^  weald  si^gsst  -different  schemes*  in  die  first  » 
piaoe,  fs  I  am  satisfied  I  could  draw  ^wmter  n^uch  cheapsr 

:  •  Y  2 
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than  the  Company,  I  would  engage  to  go  the  depth  of  30 
fathoms,  or  more,  at  an  expence  little  more  than  20 
horses'  power,  and  wouM  contract  for  a  long  period  of 
years*  This,  however,  is  to  he  determined  upon  farther 
information. 

In  the  next  place,  the  water  drawn  has  a  chance  to  be 
good  fresh  water,  at  least  that  from  the  gravel  bank  will. 
This,  in  such  a  situation,  should  not  be  thrown  away ;  and 
the  Archway  Company  might  become  also  a  Water  Com* 
pany,  and  then  an  ample  flow  would  not  be  dreaded,  but 
courted.  For  this  purpose  I  would  also  contract,  at  a 
very  moderate  rate,  to  raise  the  water  to  any  given  height. 
:  In  cutting  the  tunnel  in  solid  ground^  there  is  also  a 
chance  of  meeting  with  good  stone,  which  would  bring  some 
value ;  and  if  a  quarry  where  met  with,  I  should  show  the 
Company  how  to  work  it  with  advanti^e.    I  shall  not 

enlarge  further,  but  remain  your^s, 

Um  Mineur. 

*  P.  S.  T  have  not  added  estimates  to  these  plans,  as 
more  information  would  be  necessary  for  the  first,  and  even 
then  might  run  the  risk  of  being  very  fallacious.  For  the 
second,,  sufficient  data  are  not  yet  given ;  but  when  given, 
might  be  estimated  very  minutely.  I  would  recommend 
to  the  Company  to  fix  upon  their  plan,  and  then  take 
estimates ;  otherwise  they  may  find  estimates  of  very  little 

use.  MiNEUB. 


On  the  Apjjficaiion  of  fhe  Sliding-mle  to  faeiUiaie  CalfuhUums  of  the 
strength  ofMaierittU.    By  A  Cobbesfomdent. 

Coinn!uincated  by  the  Author. 

It  does  not  appear  to  be  very  generally  known,  that  the 
common  sliding-rule  can  be  applied  to  form  a  table  of  the 
breadths  and  depths  of  a  series  of  beams  of  equal  strength.; 
and  as  the  operation  of  setting  the  rule  for  this  purpose 
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it  very  iimpk,  perhaps  you  will  have  the  goodnesB  to 
place  it  before  your  readers. 

The  commoii  sliding-rule  has  four  lines  of  numbers, 
nuurked  At  ^»  c,  p.  To  prepare  for  the  operation,  invert 
the  slider  so  the  line  b  is  next  the  line  o*  Then*let  the 
given  beam  be  2  inches  in  breadth,  and  8  inches  in  depth. 
Set  8  on  D  to  2  on  a,  and  thc^  line  ^  will  show  the  breadths, 
and  opposite  #aph  breadth  on  B,  the  corresponding  depth 
will  be  found  on  Br  ^  that  die  beam  may  be  of  equal 
strength. 

Also,  supposing  it  to  have  been  found  by  calcukjkion 
that  the  breadth,  multiplied  into  the  square  of  the  depth, 
should  be  a  known  number,  as  125,  then  set  125  on  b  to 
1  on  D,  and  the  Hues  b  and  d  become  a  table  of  bseaddia 
and  dq^ths.  When  the  depth  is  the  same  as  the  breadth^ 
the  number  is  the  cube  root  of  125;  or  of  the  number  set 
to  unity  on  d  :  in  this  case  it  is  5.  ' 

By  means  of  Mr.  Sevan's  sliding-rule,  a  table  of  teeadths 
and  depths  for  beams  or  bars,  of  equal  stiffii^ss,  may  be 
exhibited.  Thus,  insert  the  slider  k,  inverted,  betwea:! 
the  lines  a  and  n,  and  e  becomes  a  line  of  breadths,  and 
B  a  line  of  depths  for  beams  of  equal  stiffness.  If  it  be 
desired  to  know  the  breadth  of  a  beam  10  inches  deep,  so 
that  it  shall  be  equally  as  stiff  as  a  beam  8  inches  square, 
set  8  on  K  to  8  on  n,  and  opposite  10  on  n,  we  have  4*1 
on  B,  which  is  the  breadth  required.  ^ 

When  the  number  on  b  is  equal  to  the  opposite  one  on 
B,  the  number  is  the  fourth  root  of  the  number  on  r,  which 
is  opposite  to  1  on  b.  Hence  we  have  a  means  of  knowing 
the  fourth  root  of  any  number  at  once,  by  inspectiob.  •  t 
The  sliding-rule  is  already  a  most  useful  pocket  -com- 
panion for  those  who  have  intricate  calculations  to  make, 
when  there  is  neither  time  nor  opportunity  to  refer  to 
tables ;  and  if  these  few  hints  add  any  thing  to  its  utility, 
it  will  afford  considerable  pleasure  to  your  most  obedient; 

.  T. w      1 1  ■  ■ . 
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DoKKiN,  Civii  Xngineir. 

A  !l^ap^r  read  before  the  tnstituiiim  of  Ciyil  JBngineers. 
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.  TiiB  yttff  bhort  perk>4  during  wbieh  the  pav«iiieiib  of 
this  grtftt  metropolis  reiaaki  in  ft  tolerable  state  of  i^^^r^ 
tetttt  have  attracted  the  atteatioti  of  aH  Whom  btieinesft  OV 
pleasure  induces  to  traTerae  its  streets  in  carriages  or  on 
horidMbok.  The  holes  and  inequalities  with  vhich  erery 
^roughftire  is  filled  almost  iaamediately  after  it  has  been 
peved  anew,  whilst  they  occasion  intolerable  joHnig,  de- 
stroy oartjages  pneanaiufelyi  and,  by  making  the  feotitig 
for  bosses  Tery  inseouroi  tender  two^wheeled  ▼ehides  and 
horseback  extremely  dangerous. 

All  are  ready  enough  to  detect  the  immedlale  cause  of 
die  speedy  derangement  of  oar  patements,  in  the  imtnense 
number  ik  heavy  waggons,  carts,  and  drays,  which  coi^ 
stantly  crowd  the  prineipal  streets ;  few,  howerer,  think 
of  looking  for  causes  snore  remote,  which  are  within  the 
reach  of  romedy,  and  which  especially  desenre  attention, 
as  maittly  allowing  the  immediate  cause  to  exert  its  de» 
stmctiTe  infloenoe.  The  subject  of  pavement,  however, 
is  too  important  to  have  escaped  the  notice  of  engineers 
entirely.  It  has  been  investigated  by  some,  and  various 
imptovemettte  in  die  method  of  paving  have  been  pro- 
posed ;  but  fiom  ofajeetioas  taken  either  to  the  nature  of 
matenak  used,  or  the  etpence  to  be  incurred,  none  of 
them  has  ever  been  generally  adopted. 
'  As  the  merits  of  the  mefthod  of  constructing  carriage- 
way pavements  I  shall  propose)  will  be  best  appreciated 
after  the  causes  which  render  the  plan  usually  putaued 
inefficient  bave  been  made  known,  I  shall  h^  explain 
these  brieiy. 

,  la  4nost«f  Our  streets  the  pavement  lies  on  a  soft  and 
yielding  bed  ;  in  several  1  have  seen  it  bedded  upon  the 
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iriMie  it  bag  Nqiiiiitd  to  1m  raised  to  the  ovigioAl  level 
frcm  wUok  it  had  gmdufilly;  simk,  I  hare  teen  it  Uid  upon 
MBd«  This  bet^  howevef,  ui  gei^mUy  employed  ia  tQO 
•mail  quantity  to  be  of  aay  iiee ;  fos  sand^  though  eerttfialy 
aoonveiaaiit  material  for  bedding,  and  aupplying a more^ 
durable  support  than  earth,  is  still  very  far  from  what  is 
faquiaite ;  indeed,  ia  altogether  uselees^  if  sparii^ly 
SM^rioyed* 

Again,  pavingtstonea  of  iFery  inegular  shapes,  and  of  all 
dimensions,  ate  generally  had  indismmia^^ly  togedier, 

1.  Varying  uniTei-sally  in  d^th,  the  sutfaoe  upon  whieh 
4iey  are  to  be  laid  must  neoessaiily  be  prepared  eitbef 
hy  digging  out  or  adding  a  quantity  ol  earth,  aa  a  laige 
or  a  small  stolie  happens  to  be  taken  up  by  the  paxer. 
The  rety  nature  of  this  operation  opposes  the  praotieability 
of  giving  an  equal  support  to  avery  stone,  or  by  any  sub* 
sequent  ramming  of  eftoting  thia^  if  regard  be  paid  to 
nniformity  of  surfiuse.  ,. 

2.  It  is  a  very  conunon  practice  tolay  a  pavement  with** 
out  any  attention  to  the  relative  siee  of  the  ^.ones.;  ,two 
stones,  however  widely  theic  ioreaa  differ,  are  frequently 
placed  side  by  sidet  Now,  the  small  stones  opposing  less  # 
resistance  to'  a  passing  weight  than  the  large,  are  soonest, 
aa  they  are  moat  easily,  driven  down,  and  the  sur&oe  of 
tile  pavement  is  thus  rend;»ed  uneven, 

.  But  supposing,  for  argument  safce>  that  the  earth  upon 
whieh  a  pavement  is  laid  bas  been  previously  well  rammed 
when  dry,  the  stones  seleoted  of  on^  si^ei,  and  carefully 
bedded  (which  would  undpubtedly  make  a  better  pave^* 
ment  than  is  generally  seen),  this  is  not  yet  enough  ^  foe 
the  earth  being  spongy  and  absorbent  ist  softened  in  wet 
weather,  and  no  longer  yields  a  firm  faeariag  to  thie  stones ; 
these,  consiantly  exposed  to  heavy  weights  and  to  blows 
finm  «aniag)Sp*wbeeJs»  ara  put  intp  motion  and  chum,,  oc 
fmm^timuiil  beoeatht  tiU it heoomes a pulpy»  aemifluid 
ily  diqplaoad  lataraUy^  ue»  fmn  tiDie.under  suit 
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face  of  one  stone  to  that  of  anoither,  or  tipwAfds  thvouf^ 
the  crevices  between  the  stones  into  the  street  One  stone 
thus  acts  as  a  forcing-pump ;  for  being  depressed  itsdf, 
the  mud  is  either  driven  from  below  it  laterally  under  the 
nei^bouring  stones,  by  which  they  are  raised,  or  it  is 
forced  up  through  the  crevices  to  the  surface  of  the 
pavement.  .    .         / 

Thus  it  is  that  the  pavement  so  soon  becomes  uneven 
and  Ml  of  holes,  and  at  the  same  time  covered  with  mod, 
to  the  great  annoyance  of  passengers  generally.  Few.  are 
aware  of  the  source  whence  the  vast  quantities  of  mad  are 
derived  which  we  see  duly  taken  from  the  streets ; .  but 
the  truth  is,  the  foundations  of  our  pavements  are  actually 
carted  away  as  a  nuisance. 

'  So  much  for  the  causes  which  will  preclude  the  idea  of 
durable  pavements  being  formed,  so  long  as  the  circam- 
stances  under  which  they  are  constructed  remain  unchanged* 
Let  us,  therefore,  turn  to  the  chief  objects  of  attention  in 
making  a  pavement,  and  the  best  means  of  securing  its 

permanent  good  condition.    These  are,  

^    1.  Uniformity  of  surface* 

2.  Durability  of  materials. 

3.  The  relative  and  absolute  size  of  the  stones. 

4.  The  form  or  slope  of  the  road. 

In  the  first  place  it  is  evident,'  from  what  I  have  said 
above,  that  no  permanent  uniformity  can  be  expected  in 
thoroughfares  for  heavy  carriages  where  the  pavin^-stoJies 
are  laid  upon  earth  reducible  to  a  semiliquid  mass  by 
every  shower  of  rain,  and-  where  large  and  small  stones 
are  indiscriminately  used  together.  I  should  therefore 
recommend,  that  a  substratum  be  formed  of  more  unyielduig 
materials,  upon  which  the  paving-stones  may  be  laid« 
For  this  purpose  I  propose  flint,  limestone,  granite,  or  any 
other  hard  stone,  broken  into  pieces  about  an  inch^or  an 
inch  and  a  half  square,  and  laid  to  the  thickness  of  from 
nine  to  twelve  inches,  according  as  the  nature  and  quan* 
tity  of  traffic  expected  on  the  intended  road  outy  determine* 
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I  ihrald  ako  tecommend,  that  previous  t6  laying  on  tkis: 
sutetiatiim  of  ^broken  stonesy  tke  earth,  by  ranuning  or 
otherwisei  be  rendered  as  uniformly  hard  and  compact  as. 
possible,  and  its  sar&ce  broaght  exactly  to  the  slmpe  in* 
tended  to  be  giren  to  the  road  when  completed.  Having 
done  this  and  laid  on  the  broken  stones,  whose  sufaee 
mitst  also  be  made  smooth  and  even,  I  would  cover  the* 
whole  with  a  layer  of  fine  gravel  or  coarse  sand,  whidi 
would  iaeilitate  the  proper  bedding  of  the  paving'TStones^ 
and  would  also  tend  materially  to  fix,  and  to  rendec  the 
broken  stones  less  ItaUe  to  be  moved  by  any  pressure 
from  above. 

.  Secondly,  The  durability  of  Ihe  pavement,  as  far  as  it 
is  afiected  by  actual  wear,  will  depend  entirely  upon  the 
hardness,  of  the  stones  empl<qf  ed»  Granite  and  whinstone 
are  almost  universally  used  in  London,  and  both  wear  well,, 
but  the  whinstone  is  the  more  durable. 
,  Thirdly,  When  a  pavement  is  to  be  laid  upon  a  yielding 
materiij,  it  is  of  great  consequence  that  the  stones  be  as 
nearly  as  possible  of  one  size  in  the  same  neighbourhood, 
and  that  there  be  no  sudden  transition  from  large  to  small, 
or  the. contrary.  When  a  difference  of  size  exists  among 
the  stones,  the  small  should  be  picked  out  and  laid  to* 
gather,  separate  from  the  large.  Between  parts  of  the. 
street  laid  with  the  largest  stones,  and  others  laid  with 
the  smallest,  there  ou^t  to  be  several  courses  gradually, 
diminishing  in  size.  This  wctfild  prevent  any  abrupt  junc- 
tion between  the  large  and  the  small. 

On  paving  over  a  bed  of  broken  atones,  such  attention 
to  equality  of  size  would  certainly  be  of  less  consequence ; 
yet,  as  no  artificial  substratum  will  be  perfectly  unyielding, 
and  as  .uniformity  of  structure  will  most  effectually  con-, 
tribute  to  permanent  uniformity  of  surface^  I  should  insist 
upon  its  never  being  lost  sight  of. 

^  The  absolute  dimensions  of  the  stones  for  paving  may 
be  V  determined  by  considering  whether  they  are  to  be  laid 
upon:  a  wry  yielding  matevialt  such  as  eartbi  or  u^on.onei 
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more  flim/  ftaok  w  broken  itonai*  Let  va  aonddbt  tii4 
stone  in  its  three  diinennons>  its  breadth*  ite  lengib>  iibd 
he  depth ;  by  breadth,  being  underatood  its  diiAeiieicm 
parallel  with  the  line  of  the  itreet,  and  by  lengthy  ita  di^ 
mehsion  across  the  street ;  the  depth  requires  no  exphn 
nation.  The  breadth  of  the  stone  is  in  all  oaseH  to  be 
determined  and  regulated,  first,  by  what  is  neoessary  to  • 
secure  footing  for  horses ;  and  secondly,  by  the  due  siae 
of  the  base.  To  comply  with  the  first  of  these  conditions^ 
we  may  assume  seven  inches  as  the  greatest  breadth  which 
may  pmdently  be  given,  even  when  the  stones  are  laid 
upon  earth.  If  upon  a  firm  substratum,  such  as  I  have 
proposed,  however,  Ibelieve  about  five  inches  will  be  found 
to  give  the  best  footing,  and  also  to  oppose  less  resistance^ 
and  occasion  less  jolting  to  cairiag6»wheele^  than  the 
broader  ones» 

If  the  length  of  a  stone  exceed  its  depth  it  lies  inse^ 
ourely,  being  liable  to  be  depressed^  first  at  one  extremity, 
and  then  at  the  other.  By  this  the  neighbouring  stones 
are  loosened^  the  earth  below  is  churned  into  a  pulp  and 
forced  upwards,  the  stone  sinks  itself,  and  destroys  the 
even  sarface  of  the  pkvement. 

Although  it  be  scarcely  possible  to  prevent  entirely  the 
iepreision  of  the  stones,  change  of  positbn  in  any  other 
direction  ought  not  to  happen ;  to  n^ateTer  extent  a  stone 
is  dri?en  down,  or  upon  whatever  point  pressed,  it  ought 
to  remain  parallel  with  its  first  position*  To  effect  thb, 
the  depth  of  the  stone  ought  to  be  its  greatest  dimension ; 
it  then  not  only  receives  greater  lateral  support  from  the 
stones  around  it,  but,  presenting  more  numerous  points 
of  contact,  opposes  more  effectually  a  direct  depressing 
force,  as  the  neighbouring  stones  are  then  made  to  bear  a 
part  in  the  resistance. 

Assuming  a  general  relation  between  one  dimension  of 
the  paving-etone  and  another,  I  apprehend  that  if  the 
binadth  he  taken  as  1^  the  length  may  be  L^  and  the  depth 
temSto2fy  acoordiog  to  the  VMT  it  may  be  wpoied  to. 
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The  absolate  size  wiU  then  be  five  inches  broad  ^  Beven  and 
&  half  or  6igbt  incheH  long,  ai&d  fronv  ten  to  thirteen 
inches  deep. 

Fourthly^  The  ease  of  draught  only  considered,  it  is 
demonstrable,  that  a  perfect  plane  is  the  best  shape  for 
every  road«  But  as  the  water  must  be  got  rid  of,  it  has 
been  found  expedient,  particularly  in  plains  and  on  levels 
generally,  to  incline  the  roads  to  one  side,  or  to  round 
kad  elevate  them  in  the'middle.  This  practice  has  been 
ibarried  much  too  far ;  a  v^ry  dlight  inclination  sufficed  to 
drain  off  water ;  and,  although  a  great  reformation  has  of 
late  been  effected  on  our  tuf npike  roads,  the  extravagantly 
high  rounded  pavement  still  remains  a  dangerous  evil  in 
many  of  our  streets.  Some,  I  know,  conceive  that  the 
arched  form  gives  greater  durability;  the  pavement,  iii 
ilieir  opinion,  possessing  the  properties  of  an  arch,  each 
stone  deriving  support  from  its  neighbours.  That  this, 
however,  is  mere  assumption,  is  shown  by  the  pavements 
so  formed  not  proving  more  durable  than  those  which 
have  been  Imd  nearly  flat.  The  rude  shape  of  the  stones 
employed  for  paving  is  of  itself  argument  unanswerable 
against  the  utility,  as  it  is  against  the  possibility  of  making 
a  proper  arch  of  the  pavement.  But  even  admitting  the 
ai'ch  forin  to  answer  in  some  measure  the  end  proposed, 
it  v^ould  afford  no  compensation  for  the  accidents  it 
bccasions  to  horses  and  passengers,  and  ought  therefore 
to  be  entii'ely  abolished. 

The  advantages  which  would  result  from  the  method  of 
paving  upon  a  substratum  of  broken  stone,  are, 
^     1.  Greater  durability  to  the  surface  df  the  pavement. 

2.  Greater  security  both'to  passengers  and  horses. 

3.  Greater  ease  of  draught  to  horses,  and  great  dimi- 
nution of  jolting  to  persons  riding  in  carriages. 

4.  Carnages  would  not  be  so  speedily  shaken  to  pieces 
on  an  even  as  on  a  rough  pavement. 

5.  The  streets  would  b^  almost  entirely  freed  from  the 
lioisome  mud  with  Which  Ibey  are  regularly  covered  at  pre- 
sent aftet  every  shower  of  rain.  Bryan  Donkin. 
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fw  a  Bridge  of  one  Areh,  of  600  fiei  sjmn,  in  taH^iton,  prom^ 
poud  to  be  erected  acrou  the  river  Thames^  near  ike  Tower.  By 
Ma.  Jouk  Ssawa&d,  Engineer,  Poplar. 

Communicated  by  the  Author. 

WITH  A  PLATE. 

The  accompanying^  sketch  of  ^  bridge  of  one  arch,  in 
cast-iron,  of  the  unusual  span  of  600  feet,  inras  designed  to 
be  erected  across  the  river  Thames,  just  below  the  Tower 
Wharf,  where  a  road  already  exists  in  a  line  nearly  with 
the  Minories ;  on  the  Southwark  side  of  the  river,  it  being 
proposed  to  form  a  new  road  in  as  direct  a  line  as  possible 
to  the  Bricklayers'  Arms,  in  the  Kent  Road. 

The  project  of  building  a  bridge  of  one  arch  across  the 
Thames,  high  enough  for  ships  to  pass  under,  is  nothing 
new.  A  plan  of  a  similar  kind  was  proposed  many  years 
ago,  by  Mr,  Telford,  for  the  rebuilding  of  London  Bridge. 
The  present  plan,  however,  is  supposed  to  possess  some 
novel  features  which  I  apprehend  are  not  undeserving  the 
notice  of  the  scientific  and  practical  bridge  builder. 

The  arch,  which  will  give  a  clear  water  way  of  600  feet, 
will  spring  about  10  feet  above  high-water  mark,  and  at 
the  crown  will  be  80  feet  above  high  water,  which  it  is 
presumed  will  be  sufficient  to  admit  the  small  vessels 
under,  which  usually  go  above  the  Tower,  without  striking 
their  topmast.  The  curve  of  the  arch  is  not  intended  to 
be  any  portion  of  a  circle,  but  is  proposed  to  be  a  flat 
segment  of  aq  ellipse.  My  reason  for  adopting  the  latter 
instead  of  the  former  curve,  is  an  opinion  that  flat  seg- 
ments of  circles  have  a  very  bad  effect  when  employed  for 
the  arches  of  a  bridge.  I  shall  not  dwell  upon  ihis  point 
now,  but  beg  to  refer  the  reader  to  a  small  work  which  I 
have  lately  published,  on  the  Rebuilding  of  London 
•Bridge,  wherein  this  subject  is  particularly  adverted  to. 

The  next  important  feature  in  the  proposed  bridge  is, 
that  although  the  arch  will  be  entirely  composed  of  ironi 
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it  vnl\  be  so  constructed,  that  when  painted  it  will  have  all 
iHt  appearance  of  regular  masonry,  and  will  thus  bainnoH 
nize  with  the  stbne^work  of  the  abutments.  To  accom- 
plish this,  the  whole  of  the  ribs  and  spandrels  are  pro- 
posed to  be  covered  with  plates  of  iron,  with  projecting 
mouldings  and  cornices,  and  joints  struck  to  imitate  stone 
voussoirs  and  regular  masonry. 

Each  rib  it  is  proposed  shall  be  formed  of  31  separate 
pieces,  as  shown  at  g,  fi^*  3,  which  is  the  section  of  a  half 
arch.  The  pieces  are  to  be  formed  as  shown  at  £,  fig.  6,  and 
will  weigh  about  14  tons  each :  then  to  be  connected  to* 
getherby  tie-beams,  and  further  secured  by  a  double  series 
of  crosses,  extending  over  the  whole  of  the  arch,  both  on 
the  upper  and  lower  side,  as  shown  in  the  plan  of  the  half 
arch,  fig.  3.  The  road  to  be  fomied  on  cast-iron  plates, 
in  the  usual  way. 

iPew  persons,  who  have  paid  any  i^ttention  to  the  con- 
struction of  bridges,  but  must  have  observed  what  a  great 
impedtment  is  caused  to  the  navigation  of  the  river  by  the 
centring  required  for  large  arches.  In  the  present  case, 
however,  this  serious  evil  will  be  entirely  obviated,  far  it 
is  proposed  to  erect  the  whole  of  the  arch  without*  any 
centring  whatever,  by  which  the  river  will  be  freed'  from 
all  obstacle.  To  accomplish  this  desirable  object,  it  ib 
intended  to  carry  up  the  abutments  ef  masonry  to  the  re- 
quired height,  upon  which  are  to  be  constructed  towers, 
as  B,  fig.  3,  '40  feet  high,  of  timber  framing,  .sufficiently 
strong.  To  the  top  of  these  towers  wrought-iroii  rods,  a, 
will  be  attached,  to  support  the  different  pieces  of  the  ribs, 
6,  as  they  are  put  together,  commencing  at  both  the  abut- 
ments at  the  same' time,  and  proceeding  simultaneously 
towards  the  centre  of  the  arch,  which  being  completed, 
the  rods  and  towers  can  be  removed,  and  the  remainder  of 
the  work  proceeded  with,  c,  c,  are  back  stays  of  strong 
wrought  iron,  to  support  the  towers :  n  is  the  coffer  dam, 
employed  in  getting  in  the  foundation  of  the  abutmentir. 

.  In  the  construction  of  iron  arches,  a  very  heavy  expeace 
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it  inciirrtd  in  the  necesBaiy  chipping  a»d  filing  all  ih^ 
joinings  and  eonnexions  of  the  castriron.  The  whole  of  Ais 
tedious  operation  will  be  dispensed  with  in  the  proposed 
work.  It  is  intended  to  put  all  the  castings  together  in 
the  state  they  come  from  the  foundery.  All  the  joinings 
are  then  to  be  carefully  loomed  round,  and  the  interstices 
filled  solid  by  melted  cast-iroUi  poured  intojjie  joints ;  a 
portable  cupola  or  furnace  is  to  be  constructed  on  the 
arch  for  thiis  purpose.  As  all  the  joints  will  be  majie  of  a 
dove^tail  shape,  with  sufiicient  space  for  the  melted  casb- 
iron  to  flow  round,,  the  whole  arch  will  thus  be  united  in 
the  firmiest  manner,  and  may  almost  be  considered  one 
entire  piece  of  casting,  from  one  abutment  to  the  oth^l  ; 

The  quantity  of  casiriron  required  for  the  whole  of  the 
arch,  is  estimated  at  6600  tons.  To  this  must  be  added 
the  weight  of  the  road  materials,  and  all  ikdventitioaii 
loading,  which  may  be  taken  at  3600  tons  more,  making 
altogether  about  10,000  tons.  The  horizontal  thrust  upo» 
each  abutment,  caused  by  this  immense  load,  will  b^  abovvt 
10,600  tons,  which  is'  nearly  three  times  the  horizontal 
thrust  of  the  centre  ardi  of  the  Southwark  Bridge.  T6 
iresist  this  immense  lateral  thrust,  it  is  proposed  to  coii-  ^ 
struct  the  abutments  of  great  size  and  solidity ;  and  in 
which  I  propose  to  adopt  a  novel  plan  fogt*  conneetitig  to- 
gether the  difierent  courses  of  masonry,  the  pardculars  of 
which  will  be  found  dietailed  in  the  work  above  alluded  to. 

As  the  elevation  of  ike  roadway  over  the  bridge  wiU  be 
very  great,  the  approadbes  will  be  formed  by  inclined  planes, 
supported  on  arches,  the  inclination  being  no  lAere  more 
than  about  one  in  thirty. 

It  should  here  be  observed,  that  a  short  iXmB  ago  it  wee 
.proposed  to  erect,  on  the  same  scite,  a  bridge  on  the 
suspension  principle.  Whether  this  plan  is  abandoned  or 
not  I  am  unable  to  say ;  but  I  confess  my  preference  is 
decidedly  for  a  bridge  of  cast-iron,  similar  to  the  one  here 
proposed*  That  suspension  bridges  are  in  their  way  very 
fldniirable  structures,  is  nnqnestionaUe  ;  and  m  unfre- 
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qtrnted  purto  of  the  oonntry,  whece  a  cheap  aubBtitiite  for 
a  bridge  is  required,  they  may  be  judiciously  introduced ; 
bui  for  a  great  and  crowded  metropoUs^  they  do  not  ap- 
pear to.  be  quite  eo  eligible.  The  importance  of  the  ficet 
city  of  these  realms  requires  the  public  structures  to  be 
more  substantial  and  durable. 

'  The  bridge  uow  proposed,  it  is  presumed^  would  hare  it 
:feif  ornamental  effirot.  Nothing  appears  so  well  calcu- 
iaied  to  adorn  the  port  of  London,  or  produce  an  imposing 
•ffeet  to  pecsoas  sailing  up  to  the  metropolis.  Of  ito 
utility  there  can.  be  little  question,  when  we  observe  the 
^ery  crowded  state  of  London  Bridge*  There  are  evidently 
some  .other  channels  of  communications  wanted  between 
the  Eastern  and  South  parts  of  the  metropolis,  none  of 
;which  App^itf  to  me  to  possess  higher  claims  to  patronage 
.than  the  proposed  bridge. 

BEFEKSNCE  TO  THE  PLATE  (XL) 

.  Fig*  h  An  elevation.  Fig.  2*  A  plan.  Fig,  3.  Sectioift 
jOf  half  arch  and  abutments.    Fig.  4.  Plau  of  half  arch,  fK^ 

6.  Part  of  spwdrel.    Fig.  6»  Section  across  a  to  ^ 

7.  Tie-beam.    Fig.  8.  Crosses. 


On  the  Causes  tfihe  Hardening  of  Lime  of  various  kinds'. 

By  M.  Hassxvpeatz. 

Thb  differept  species  of  lime  are  in  two  opposite  sitn^ 
ftion»— when  they  ane  ezpoeed  to  air,  and  when  immeiged 
and  exposed  to  the  action  of  water.  We  will  first  eiamine 
4ke  eanse  of  lime  hsidening  in  air,  and  afterwards  that  of 
its  becoming  hard  in  water. . 

If  we  attentively  eimnune,  lst»  what  are  the  resulis-aad^ 
the  progress  of  the  action  of  air  on  slacked  lime ;  2dly^ 
how  the  banks  of  limestone  have  been  formed,  which  owe 
-thttir  prodimtion  to  wa&sir,  we  shall  be  oonyinced  that  the 
4lat  efteti  whioh  isttasdiately  takes  place  M  th«  UsM»  ts 
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to  v^ffodMe  carbonate  of  lime,  and  that  by  the  facility 
'  with  lAk^  lime  attnupta  from  the  air,  aad  .^eixea  on  car- 
bonic  acid.  After  having  observed  what  takes  place  in 
this  circumstance,  we  will  examine  how  the  layers  of  cal- 
earaous  atonea  are ionned  iu  the  water. 

Allsdio  litnds  of  lime  which  we  have  slacked,  and  which 
have  been  afterwards  exposed  to  the  air,  contained  car- 
bonic acid,  which  they  allraeted  from  the  atmosphere; 
but  its  quantity  in  them  was  very  various.  Three  causes 
contributed  to  determine  it, — 1st,  the  state  of  the  air 
which  may  contain  it  in  laiger  or  smaller .  proportions ; 
'2dly,  the  form  and  the  size  of  the  pieces,  the  heaps  of  the 
•laeked  lime,  and  their  situation  relative  to  the  air ;  3dly, 
the  nature  of  the  lime  and  its  degree  of  purity. 

1st,  We  may  conceive  that  lime  slacked  in  water,  that 
is  to  say,  hydrate  of  lime  plunged  into  an  atmosphere, 
ought  to  absorb  it  more  easily  as  its  proportion  is  larger. 
Atmospheric  air  contains  commonly  but  some  hundredth 
parts  of  carbonic  acid ;  lime  saturated  with  it  holds  0*46 
of  its  weight.  These  two  substances,  air  and  lime,  have 
an  aflnify  for  the  acid ;  they  seize  on,  and  mutually  take 
it  from  each  other,  until  their  affinities  are  in  equilibrium. 
That  which  has  the  greatest  affinity  for  it  takes  it  from  the 
other;  but  in  proportion  as  that  of  the  two  substances 
which  has  most  affinity  for  it  takes  it  from  the  other,  its 
affinity  for  it  diminishes,  and  that  of  the  other  increases. 
If  that  of  the  first  is  not  renewed,  it  arrives  soon  at  a  point 
where  the  two  affinities  are  in  equilibrium,  and  there  re- 
mains no  more  carbonic  acid  to  be  taken  up  by  either.  If 
the, substance  which  has  less  affinity  for  it  be  continually 
renewed,  as  takes  place  witli  atmospheric  air,  the  equi- 
librium of  affinity  takes  place,  but  not  speedily;  in  fine,  a 
time  comes  when  the  lime  can  take  up  no  more.  To  arrive 
at  this  equilibrium,  must  the  quantity  of  carbonic  acid  be 
that  which  is  found  in  pure  carbonates  of  lime  ?  This  is 
very  probable,  but  there  is  nothing  to  prove  it.  Neverr 
theless,  in  very  ancient  mortars,  whicb  have  beep  analyzed, 
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ibere  is  ofiten  found  the  same  proportion  of  carbonic  acid 
which  exists  in  carbonates  of  lime.  M .  Darcet,  for  example^ 
has  analyzed  a  Roman  cement  (Annales  de  Chimie,  to1# 
Lxxiv.  p.  316),  which  produced  0*41  of  carbonic  acid  to 
0*663  of  lime,  which  is  very  near  the  quantity  proj^er  for 
its  saturation,  which  is  0*46  to  0*55  of  lime. 

As  the  carbonic  acid  combines  immediately  with  the 
exterior  surface  of  the  pieces  of  hydrate  of  lime,  the  air 
ought  to  yield  much  acid  to  the  external  layer  of  the 
lime  before  this  acid  could  arrive  at  the  second  layer,  and 
it  could  not  reach  the  third  layer  but  in  proportion>as  this 
drew  off  the  carbonic  acid  from  the  second,  which  in  its 
turn  extracted  it  from  the  first.  It  is  only  by  the  difference 
of  the  affinity  of  e^ch  layer  for  carbonic  acid  that  they  re-* 
dprocally  take  this  substance  from  each  other;  and  as 
the  layer  which  has  less  of  this  acid  ought  to  have  a  greater 
affinity  for  it  than  that  which  has  more,  it  may  be  con<* 
ceived  how  this  filtration  of  the  acid  takes  place,  and  like- 
wise how  much  time  it  would  require  to  penetrate  a  layer 
of  a  small  thickness.  M.  Yicat  having  in  this  manner  ex* 
posed  quadrangular  prisms  of  lime  to  the  action  of  the 
air,  has  observed  that  after  18  or  20  months  of  exposure, 
the  regenerated  layer  was  only  some  millimetres  in  thick'* 
tueM.  Wherefore,  as  a  mass  of  lime  of  but  a  few  thou- 
sandtk  parts  of  a  metre  in  thickness,  which  is  that  of  the 
layer  which  had  been  saturated,  could  be  regenerated  in 
that  time,  it  is  only  necessary  in  order  to  completely  re* 
produce  carbonate  of  lime,  to  reduce  pure  quick  lime- 
into  very  small  plates,  of  only  a  few  millimetres  in  thick- 
ness ;  but  as  the  prisms  on  which  M.  Vicat  made  his  ex- 
periments were  exposed  to  dry  air,  it  might  happen,  if 
they  had  been  exposed  to  moist  air,  this  moisture  would 
have  favoured  the  penetration  of  the  carbonic  acid,  and 
that  -a  greater  thickness  would  have  been  regenerated. 

With  regard  to  the  nature  of  lime^  and  to  its  degree  of 
purity,  experiments  have  been  made  by  Smithson  Tenant^ 
pn  the  proportion  of  carbonic  acid  absorbed  in  the  same 
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time,  and  under  ihe  same  circmnstances^  by  Uma  prodiu»d 
from  pure  carbonate  of  lime,  and  from  the  carbonate  of 
magnesian  lime*  He  has  observed  that  pure  lime,  exposed 
on  the  earth  to  the  action  of  the  air,  and  to  all  the  vicissi* 
tudes  of  the  atmosphere,  had  regained,  at  the  end  of  threes 
months,  0*8  of  carbonic  acid^  while  magnesian  lime,  com^ 
posed  of  three  parts  Kme  and  two  of  magnesh^  had  only 
wgained^  0*42.  Mortar  made  with  pure  lime  had  absorbed^ 
at  the  end  of  23  months,  0*63  of  the  carbonic  acid»  wbicb 
its  caii>onate  contained ;  and  mortar,  made  with  magriesian 
Ume,  had  only  absorbed  of  it,  at  the  end  of.  three  years> 
but  0*46,  and  at  the  expiration  of  eight  years,  0*47..  These 
results  lead  to  the  belief^  that  pure  lime  absorbs  carbonic 
acid  with  more  facility,  and  in  greater  quantity,  than  when 
it  is  mixed  with  other  substances.  As  to  the  rest,  the  £31* 
experiments  made  hitherto  on  the  proportions  of  carfaonio 
acid  absorbed  by  pure  lime  and  by  poor  .limes^  prevent  any 
satisfactory  conclusions  from  being  made,  and  we  must 
wait  until  new  experiments  %dd  new. facts  to. the  small 
number  which  have  been  as  yet  collected. 

From  observations  and  experiments  made  to  the  present 
period,  on  the  absorption  of  carbonic  acid. by  limes  wd 
mortars  employed  in  butldings^.it  would  be. difficult  to 
<»mclude  that  their  hardening  proceeded  only,  from  the 
earbome  acid,  combined  with  the  lime.  Besides,  tbt 
analysis  made  by  M.  Darcet,  of  a  very  ancient  mortar  ojf 
Sarreboui^,  which  only  gave  0*294  of  carbonic  smid;  with 
0*426  of  lime,  while  there  ought  to  have  been  (i'38  for  ita 
saturation ;  and  the  analysis  of  the  mortar  of  magneeiaa 
lime,  made  by  Smithson  Tenant,  which  in  eight  years  had 
only  takoQt  up  0*47  of  the  carbonic  acid  necessary  for  the 
reproduction  of  the  carbonate,  although  this  mortar  was 
ftakeu  from  the  outside,  seem  to  prove  thai  it  is  only  with 
great  difficulty,  and  after  a  very  Icmg  period,  that  lime  in 
buildings  can  become  combined  with  the  earbome  acid 
necessary  to  regenerate  the  carbonate  of  lime ;  thus,  every 
4hiog  leads  to  the  belief  that  another  cause  acts  powtr&lly 


1 


On  iha  Uofdming  qflAnM.  331 

•n  ih«  prompt  hafd«ning  of  limes  and  of  mortars  exposmi 
to  th#  air.  Moreorer,  as  the  carbonic  acid  combines  widi 
theasurface,  this  surface  becomes  hard^  and  keeps  the  mass 
of  lime  of  the  same  dimensions  which  it  had  at  the  moment 
of  the  combinaticm ;  and  as  the  lime  in  hardening  diminishes 
in  bulky  it  follows  that  it  ought  to  form^  at  the  time  of 
the  iD^raal  hardening,  cracks  and  clefts,  like  clay  dried 
quickly  in  the  air,  which  cracks  render  the  lime  brittle,  of 
little  tenacity,  and  even  friable. 

We  are  still  ignorant  in  what  manner  oxigtn  acta  on 
lime ;  but  eyery  thing  leads  us  to  belieye  that  some  action 
takes  place,  since,  according  to  the  experiments  of  M; 
Treusart,  eolonei  of  engineers,  various  epeciee  of  lime> 
both  fresh  from  the  kiln  and  slacked,  being  exposed  bo* 
neath  glass  jars  to  the  action  of  atmospheric  air,  that 
which  was  dry,  and  not  slacked,  absorbed  but  a  very  small 
portion  of  the  oitigen  of  the  air,  while  the  lime  which  was 
slacked  and  moist  absorbed  a  large  quantity. 

Let  us  now  examine  tb^  manner  in  which  the  beds  of 
carbonate  of  lime,  which  are  formed  in  water,  have  been 
able  to  acquire  the  degree  of  hardness  which  they  possess. 

As  there  are  different  theories  on  the  formation  of  ther 
beds  of  carbonate  of  lime,  some  attributing  them  to  fire; 
and  others  to  water,  we  will  only  at  present  consider  the 
beds  of  calcareoQS  stone,  which  bear  evident  marks  of 
theiT  aquatic  formation;  tint  is  to  say,  which  contain 
eidiir  marine  or  river  shells.  These  stones  very  generally 
lie  in  horizontal  beds,  which  are  separated  from  each 
otfier  by  clay,  or  various  other  substances  in  a  soft  and 
uasolid  state. 

We  may  divide  these  sorts  of  calcareous  stones  into  two^ 
species^  the  chalks  and  the  coarse  limestones  ;  that  is  to 
say,  having  grains  more  or  less  coarse.  Some,  however, 
as  the  stone  of  Chateau  Landon,  lias  stone,  &c.  have 
smooth  fracture  and  a  fine  composition.  Their  hardness 
is  alsa  extremely  variable,  from  chalk  and  the  tender 
stones,  which  may  be  broken  by  the  hand|  to  those  which 
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are  very  hard»  very  firm^  and  which  are  only  broken  by  a 
tODsiderable  blow.  This  hard  variety,  according  to  the 
experiments  of  Rondelet,  bears  between  9616  pounds,  (as 
the  Cliquart  of  Vaugirard),  and  596  (as  the  l&mbourde  of 
Montesson) ;  which  weights  were  used  in  crushing  a 
rectangular  prism  of  two  inches  every  way. 

What  may  appear  extraordinary  to  those  who  have  not 
observed  the  order  of  the  superposition  of  these  sorts  of 
stones  is,  that  chalk,  the  most  tender  stone,  is  the  most 
ancient ;  it  is  placed  in  every  soil  below  the  coarse  lime- 
stones and  building  stone ;  a  bed  of  clay,  in  many  places 
extremely  thick,  separates  it  from  the  harder  and  lesa 
brittle  stones,  which  proves  that  it  has  been  deposited 
many  ages  before  the  other  sorts*  To  which  we  will  add 
that,  as  all  these  stones  contain  marine  shells,  it  is  evident 
that  they  were  formed  beneath  the  sea« 

Among  the  means  which  nature  has  employed  to  pro*^ 
duce  these  calcareous  stones,  we  may  distinguish  three. 
Ist,  Carbonate  of  lime,  which  has  been  held  in  solution  in 
the  water,  «and  which  has  been  precipitated  from  it  gradu* 
ally.  2d,  Calcareous  earth,  which  has  been  carried  off 
and  held  in  suspension  in  the  water,  and  has  been  after- 
V^ards  deposited.  3d,  The  waters  have  held  calcareous 
stone  both  in  solution  and  in  suspension,  and  have  d&^. 
posited  both,  either  at  the  same  time  or  successively. 

1st,  We  know  that  water  acidulated  with  carbonic  acid 
dissolves  carbonate  of  lime,  and  that  it  abandons  it  in 
proportion  as  the  superabundant  carbonic  acid  evaporates* 
The  stalactites  and  the  stalagmites,  which  are  formed  in 
grottoes,  are  only  produced  by  acidulated  waters  holding 
catbonate  of  lime  in  solution.  These  waters  are  filtered 
through  the  materials  of  the  vaults  of  these  cavities ;  the 
acid  evaporates,  the  carbonate  of  lime,  abandoned,  adheres 
to  the  sur&ce  which  the  water  has  moistened,  and  thus* 
forms  by  accumulation  those  beautiful  columns,  of  stalao* 
tites  and  stalagmites^  When  these  waters^  acidulated  and 
saturated  with  lime,  pass  out  tbroughapertures^  and niit 
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off  exposed  to  tlie  action  of  the  air,  the  ground  benettth 
becomes  covered  with  solid  layers  of  carbonate  of  lime^ 
more  or  less  thick.  Finally,  if  these  aerated  waters,  satu- 
rated with  carbonate  of  limfe,  collected  in  large  quantities^ 
form  basins,  or  run  off  in  the  form  of  rivulets,  they  deposit 
solid  carbonate  of  lime  on  their  bottoms,  and  on  the  solid 
substances  plunged  into  them ;  they  thus  produce  incrus- 
tations more  or  less  beautiful. 

It  is  possible  that  chalk  owes  its  formation  to  a  similar 
cause ;  the  fineness  and  the  whiteness  of  its  consistence 
give  reason  for  this  supposition.  The  solutions  of  carbo* 
nate  of  lime  might  be  iirought  down  by  the  rivers  into  the 
sea,  where,  mixed  with  those  of  this  vast  basin,  for  a  cer<* 
tain  distance  from  the  coast,  the  carbonate  of  lime  would 
be  deposited  in  the  whole  extent  in  a  very  fine  powder,  in 
proportion  as  the  dissolving  acid  was  evaporated :  and 
other  solvents  might  have  produced  a  similar  effect. 

But  this  cause  of  the  precipitation,  and  of  the  depo- 
sition of  carbonate  of  lime,  could  only  endure  for  a  cer- 
tain space  of  time,  after  which  it  would  cease,  either  from 
the  dissolving  aerial  waters  becoming  exhausted,  or  from 
tiie  masses  of  carbonate  of  lime  being  worn  away ;  then 
the  vratera  being  only  loaded  with  clay  which  they  held 
in  suspension,  would  become  equally  extended  and  mixed 
with  the  water  of  the  sea,  where  they  would  slowly  de- 
posit this  earth ;  and  the  clay  thus  deposited  has  produced 
the  considerable  beds  of  plastic  clay  which  covejr  the 
masses  of  chalk. 

As  these  chalks  are  not  always  very  pure,  and  some  of 
them,  as  those  of  Meudon,  contain  magnesia,  and  as 
others  of  them  contain  clay,  and  others  of  them,  finally, 
silex,  it  is  possible  that  those  other  earths  might  have 
been  held  in  solution  or  in  suspension  in  those  same  waters, 
and  that  they  might  be  precipitated  at  the  same  time  with 
the  carbonate  of  lime.  The  waters  of  the  sea  contain  at 
the  present  time,  in  solution,  the  muriates  and  sulphates 
irfliaw  aod  of  magnesiay  and  of  other  bases. 
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'  A«  to  the  calcareous  atones  and  tha  Ibuikltng  stooflli 
wbich  are  placed  above  the  maates  of  pl^tie  elay^  every 
thing  leads  to  the  belief  that  they  have  another  origin  ; 
the  coaraeneas  of  the  grain  of.  the  composition  of  moftt  of 
tiiem  gives  reason'  to  suppose  that  these  substances  have 
been  carried  down  by  the  waters^  and  precipitated  by  the 
repose  of  the  mass. 

2dly,  At  distances  more  or  less  great  from  the  coasts^ 
llie  waters  of  die  sea  might  wash  away  and  carry  off|  in 
dieir  movements,  fragments,  and  calcareous  Sands.  The 
waters  of  the  rivers,  in  throwing  themselves  into  the  sea» 
might  also  carry  with  them  calcare6u8  sands.  These 
waters,  mixed  with  those  of  the  sea,  have  been  transported 
aitong  with  them  in  the  movements  and  currents  to  Which 
they  are  subject.  The  above  materiab  ntight  be  deposited^ 
aa  those  of  the  rivers,  in  some  places  in  large  grains^  in 
others  it  fine  grains,  and  in  others  in  mixed  grains.  It  ia 
duis  that  sands,  more  or  less  coarse,  or  more  or  less  fine, 
are  still  deposited  at  the  bottom  of  the  sea ;  bat  this  does 
not,  however,  explain  their  consolidation,  or  the  hardness 
which  the  stones  have  acquired.. 

We  may  moreover  conceive,  that  the  hardening  of  the 
grains  of  calcareous  sands,  thus  deposited^  is  occasioi^ 
by  the  affinity  of  the  watfer  for  the  fragments  of  the  cat* 
"careous  stones,  which  it;  moistens^  and  to  ^hich  it  adheres 
vwth  great  force ;  and  tJiat  a  specjies  of  paste,  or  of  mud, 
formed'  by  the  finest  dust,  shall*  have  fill^ed  the  intervals 
which  the  grains,  more  or  less  coarse,  have  left  between 
them,  and  shall' have  fortned  a  species  of  cer^etit  or  eaitiiy 
ntortar.  If  afterwards  we  suppose  that,  by  the  compres-* 
sion  of  the  water  and  of  theother  masses  of  stone,  de- 
posited one  above  another,  the  layer  of  water  placed 
between  the  particles,  whether  of  tfie  grain  s,  or  of  the 
mud,  has-been  successively  diminished,  we  m  ^ay  conceive 
it:  reduced  to  a  thickness  so  very  sifaalL,  that  the  filai  6f 
wmtet.  ipterposed,  which  wc  may  cbtfsider  as  the  water  ef 
cohesion,  and  assimilate  with  4b^  iVa«e¥of  erysltsillkiitidK 
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flmiL  tx^raA^.  its  aotion  on  the  two  surfaces  of  stones 
Wonght  close  together^  and  effect^  in  this  manner,  a 
cohesion  more  or  less  strong*  It  is  thus  that  we  make  to 
adhere  to  ei^^h  other  two  plates  of  glass  well  polished,  iu 
moistening  them  slightly,  and  compressing  them  strongly 
against  each  other.  It  is  also  by  a  similar  mechanism  that 
^iay,  beaten  together  or  kneaded,  acquires  hardness  in 
frying;  that  it  diminishes  in  bulk  by  the  approacbment 
^  its  particles,  and  diminishes  the  thickness  |0f  the  film 
of  water  which  adheres  to  each  pf  thenu  If,  after  drying 
l^em  slowly,  we  expose  the  masses  of  clay  to  the  fire, 
and  evaporate  a  part  of  the  water  which  they  contain,  the 
masses  of  clay  diminish  in  bulk,  and  the  particles  adhere, 
\a  proportion  as  the  film  of  water  decreases  in  thickness. 
The  diminution  of  the  thickness,  and  of  the  force  of  cohe* 
siot\  of  the  particles,  increase  until  all  the  water  is  evapo- 
rated. In  this  circumstance  the  particles  being  brought 
sufficiently  close  together  for  the  exercise  of  their  mutual 
^£Ginity,  the  force  of  cohesipn  may  be  thus  reduced  to 
the  simple  action  of  the  molicules,  and  arrive  in  this 
manner  %t  its  greatest  strength. 

Probably  a  similar  efiect  takes  place  in  these  sorts  of 
stones  in  takiog  them  from  the  quarry ;  the  force  of  adhe- 
.sion  of  the  particles  may  be  attributed  in  part  to  the  water 
of  cohesion,  that  is  to  say,  to  the  thickness  of  the  film  of 
water  which  separates  them,  and  to  the  action  of  the 
molicules  on  each  other.  In  moistening  the  stones,  we 
incre^e  this  thickness  of  the  films  of  water,  and  we  di- 
minish tl|e  force  of  cohesion ;  in  heating  them  without 
disengaging  the  carbonic  acid,  that  is  to  say,  in  drying 
the  stone,  we  diminish  the  thickness  of  the  films  of  water, 
jMMJl  increase  the  force  of  cohesion  and  the  hardness.  But 
if  we  raise  the  temperature  sui£ciently  to  evaporate  the 
Mrbonic  acid  with  the  wateo:,  considerable  cavities  must 
ibe  fori)^4,  sinoe  the  substance  loses  0*45  of  its  weight. 
li  its  yoV^^  were  4in4nifihed  iax  the  same  proportion,  thait 
Jl^.  to  M^jt  .if  )t  ^fjs^e^i^qly  0;^  of  ito  former  bulk^  the  par* 
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ttcles  would  be  brought  still  closer  together,  and^  by  thiif 
approachment,  the  force  of  cohesion  of  the  particles  would 
be  considerably  increased  :  but  the  bulk  being  connnonly 
diminished  only  a  tenth,  the  particles  ought  then  to  be 
still  at  a  great  distance,  and  leave  considerable  interstice^ 
in  the  mass.  However,  even  at  this  distance,  the  solidity 
of  the  lime  is  very  great,  and  sometimes  even  greater  than 
that  of  the  stone  that  produced  it.  If  the  lime  had  retained 
the  bulk  of  the  stone,  and  the  mass  had  still  remained 
solid,  we  might  attribute  the  first  solidity  solely  to  the 
cohesion  of  the  particles  ;  but  as  it  has  been  diminished 
in  bulk  in  the  calcination,  and  as  the  particles  are  brought 
closer  together,  we  may  attribute  in  part  the  hardness  of 
the  stone  to  the  action  which  the  water  exercises  on  its 
particles ;  for  the  water  formed  only  a  small  part  of  the 
isubstance  disengaged.  Every  thing  then  leads  us  to  be- 
lieve, that  it  is  to  the  evaporation  of  the  water  which  sepa- 
rates the  particles  that  the  small  diminution  of  the  bulk  is 
due,  and  that  the  disengagement  of  the  carbonic  acid  has 
principally  contributed  to  render  the  density  less  great. 

We  may  equally  ^attribute  the  formation  of  chalk  to 
carbonate  of  lime  extremely  divided,  suspended  in  the 
water,  and  precipitated  by  the  repose  of  the  masses,  and 
then  compressed  by  the  mass  of  water  lying  above  it,« 
which  pressure  would  cause  the  water  to  pass  out  that 
was  more  than  was  necessary  to  effect  the  cohesion  of  the 
particles.  We  may  every  day  observe  a  similar  result  to 
occur  in  the  fabrication  of  whiting,  or  Spanish  white. 
The  chalk,  divided,  washed,  and  suspended  in  the  water, 
becomes  precipitated,  and  is  united  at  the  bottom  of  the 
reservoirs  of  water,  and  there  forms  a  mass,  the  particles 
of  which  have  a  sort  of  cohesion.  This  precipitate  is  not 
left  a  sufficiently  long  time  to  cause  it  to  contract  a  solidity 
as  great  as  that  of  chalk,  and,  besides,  the  pressure  of  the 
column  of  water  over  it  is  not  so  considerable.  This  paste 
is  taken  out  of  the  reservoirs,  where  it  has  been  precipi* 
tated^  still  soft;  rolls  are  formed  of  it^  which  are  exposed 
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to  the  action  of  the  air ;  it  becomes  dry  in  confleqnaocei 
and  the  whiting,  by  the  evaporation  of  the  water,  acqairea 
some  little  solidity,  hardness,  and  resistance.  If,  during 
the  drying,  this  paste  of  chalk  had  experienced  a  continual 
pressure,  which  would  have  obliged  its  particles  to  have 
approached  each  other  with  more  force,  then  the  chalk 
would  have  acquired  a  much  greater  hardness,  of  which 
we  have  satisfied  ourselves,  by  drying  pastes  of  chalk  and 
of  calcareous  stones,  which  we  have  pulverized  and  re- 
duced to  the  state  of  mud.  Putting  this  mud  into  vessels, 
and  covering  them  with  a  weight  sufficiently  heavy  to 
compress  the  mass  constantly  during  the  drying  of  the 
coarse  calcareous  stone  which  we  had  pulverized  and 
washed,  the  troubled  water  being  decanted,  gave  us,  on 
the  repose  of  the  masses,  a  very  fine  paste  ;  which  paste, 
dried  by  itself,  and  exposed  to  a  constant  pressure,  gave 
us  a  stone  pretty  hard,  analogous  to  the  tender  calcareous 
stones,  of  a  very  fine  grain,  or  very  fine  composition. 
This  paste,  mixed  with  the  powder  of  the  same  stone,  in 
grains  more  or  less  coarse,  and  submitted  likewise  to  a 
constant  pressure  while  being  dried,  produced  also,  after 
six  months'  drying,  a  stone  tolerably  firm  and  hard,  but, 
however,  a  good  deal  less  hard  than  the  stone  which  had 
been  powdered.  But  in  this  case  we  had  not  the  benefit 
of  the  pressure,  continued  for  ages,  which  have  passed 
away,  since  the  precipitatfon  and  the  deposition  of  the 
sands,  and  of  the  calcareous  powders. 

3dly,  It  might  be  possible,  and  even  probable,  that 
carbonate  of  lime  in  solution  should  be  precipitated  at  the 
«ame  time  with  carbonate  of  lime  in  suspension,  and  that 
this  first  carbonate  of  lime  had  served  as  a  cement,  and 
had  contributed  to  reunite  the  suspended  particles ;  but 
on  the  other  side  we  have  no  reason  either  to  admit  or 
reject  this  mode  of  formation  of  solid  mortars,  if  it  be 
not  the  difficulty  of  conceiving  that  this  carbonate  held 
in  solution,  in  abandoning  the  powder  of  the  carbonate  of 
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liwm  carried  aWay  dually  by  the  water^  ootnldt  be  jiufficieat 
to  produce  such  ati  effect. 

;  Belidor  speaks  of  an  analogous  formation^  ia  vol.  iv« 
p.  173|  of  his  Hydraulic  Architecture.  "  In  proportion  a» 
the  beds  of  stone  haye  been  formed/'  says  this  excelleat 
ekigitieer^  '^  the  sea  covers  th^m  with  its  mud»  and  with  aa 
ittuuense  number  of  small  shells,  which  become  attfiched 
to  them^  without  speaking  of  the  sand  which  is  deposited 
in  their  interstices.  AH  these  things  together  cause  a 
poncretion,  which  at  the  end  of  some  time  occasions  tha 
stones  to  unite  to  one  another  so  as  to  form  only  one  single 
body,  like  that  of  masonry^  of  which  we  have  many 
examples.  And  lately,  at  the  bar  of  Bayonne,  vast  labouj; 
was  necessary  to  destroy  some  ends  of  dikes,  whioh  were 
pnade  anciently  with  pieces  of  waste  stones  \  they  wera 
found  as  indestructible  as  if  they  had  been  united  by  tha 
best  cement" 

.  We  may  see  from  this  passage  that  the  shells,  whidi 
are  found  abundantly  in  some  calcareous  stones,  mighl 
hare  contributed  to  their  hardness  by  the  addition  of  a 
gluten,  similar  to  that  which  produces  the  hardness  and 
solidity  of  corals ;  but  as  we  do  not  find  small  shdls  so 
abundantly  in  all  the  calcareous  banks,  we  are  obliged  to 
attribute  the  formation  of  those  which  do  not  contain  them 
to  another  cause. 

From  all  this  it  results,  that  it  is  not  probable  that  we 
owe  to  the  action  of  the  carbonic  acid  on  limfi  the  forma* 

m 

tion  of  the  banks  of  chalk,  and  of  calcareous  stones,  the 
masses  of  which  have  evidently  been  accumulated  and 
solidified  in  the  water,  but  much  rather  to  the  action  of 
the  adhesion,  combined,  of  the  water  on  the  particles  of 
carbonate  of  lime,  and  of  the  particles  of  carbonate  of 
lime  on  each  other. 

{To  be  continuid,) 
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Report  of  the  Select  Committee  of  the  House  of  Commons,  apjpointed  iQ. 
inquire  into  the  state  of  the  law  and  its  consequences  respecting  the  JSx» 
portation  of  Tools  and  Machinery,    (Continued  from  p.  269.) 

-  With  retpdct  to  the  secoed  obJ6GtioD>  the  apprehensioa 
#f  beiog  ttndenold  in  the  foreign  market,  the  evidenoe  of 
those  witaewes  in  whom  this  apprehension  is  most  prera*- 
lent,  contains  much  which  seeras  to  incline  in  a  conixwcf 
direction  to  the  inferenoes  drawn  by  them.  It  is  admitted 
by  them  that  we  possess  many  facilities  which  foreigners 
do  not,  and  may  not  for  ages  possess.  Our  minerals  are 
generally  in  immediate  neighbourhood,  whence,  from  the 
proximi^  of  rail-roads,  canals. and  rivers,  they  may  be 
eonreyed  with  great  facility  to  all  parts  of  the  kingdom, 
either  for  home  manufacture  or  exportation.  Almost  all 
4iir  great  manufacturing  towns,  and  establishments  for  the 
Mnstruction  of  machines,  enjoy  similar  facilities ;  and 
thus,  with  the  continual  improvement  of  machinery,  enable 
us  to  keep  down  the  cost  of  production. 

Upon  this  subject  your  Committee  beg  to  refer  to  the 
following  extracts  from  the.  evidence  of  Mr.M'Culloch, 
which,  in  their  opinion,  deserves  the  most  serious  con« 
sideration. 

**  Do  you  conceive  that  the  laws  rather  assist  the  French 
'*  than  otherwise,  in  being  able  to  establish  manufactories 
^  of  machinery  of  their  own  7-^1  should  think  onr  pre* 
*f  venting  the  exportation  of  machinery  to  Franoe  has  a 
**  tendency  to  force  the  French  to  become  machine-makers 
'^  themselves,  and  to  rival  us  in  a  branch  of  industry,  into 
^  whioh,  if  they  could  get  machines  from  England,  they 
<<  would  have  no  motive  to  come  into  competition. 

-  'f  Those  laws  make  it  more  a  matter  of  necessity  on  the 
**  part  of  the  French  to  induce  our  machine*makers  to  go 
^  to  France,  to  instruct  them  in  the  art  of  making  ma» 
^  chines  ^-^Unquestionably. 

^'  Do  you  conceive  that  if  the  French  were  to  acquire 
?  equally  good  {niif^hiiierf  widi  ourselves,  that  it>ould  be 
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"  injarious  to  onr  manafactares  ? — ISo,  T  do  not  dunk  it 
'*  would. 

"  By  their  obtaining  our  machinery,  so  as  to  be  able  to 

meet  us  in  the  market  for  cotton  and  other  goods,  will 

not  that  be  injurious  to  us  ? — I  do  not  think  the  circum-* 
^  stance  of  getting  our  machinery  would  enable  them  to 
''  meet  us  in  the  market  with  cottons,  or  any  other  goodsy 
*'  with  advantage. 

^'  Will  you  state  what  it  is  that  would  give  England  the 
^  advantage  in  that  case  over  the  foreign  manufacturers  ? 
''  In  the  first  place,  the  French  manufocturer  would  not 
<<  have  the  same  degree  of  security  that  the  English  ma* 
**  nufacturer  has ;  in  the  next  place,  you  have  the  advaa* 
"  tage  of  better  communications  throughout  the.  country, 
''  the  advantage  of  trained  workmen,  habituated  to  all 
''  industrious  employments,  and  of  a  better  division  of 
"  labour;  so  thfit,  though  the  French  imported  fromua 
**  as  good  machinery  as  we  have,  you  would  still  have 
''  many  incommunicable  advantages  which  they  could  not 
''have,  and  yon  would  always  have  cheaper  machinery  in 
''  proportion  to  the  cost  of  the  transfer  of  the  machinesL 
"  into  France. 

''  Will  you  have  the  goodness  to  state  to  the  Committee. 
''  the  advantages  that  would  accrue  to  England  from  the 
''  exportation  of  its  machinery  ? — ^The  advantages  would 
**  be,  that  in  addition  to  all  our  present  manufactures  we 
''  should  have  an  additional  branch  of  manufacture,  cor^ 
**  responding  in  extent  to  the  extent  that  the  foreigner 
''  took  machines  from  us.  You  would  thus  have  a  new 
''  field  created  for  the  profitable  employ  of  capital  and 
'*  industry,  which  you  have  not  now." 

Your  Committee  think  proper  to  notice,  as  a  third  ob- 
jection entertained  by  many  of  the  witnesses,  viz.  that,  in 
consequence  of  the  low  rate  of  wages  paid  on  the  continent 
of  Europe,  manufacturers  in  foreign  countries  would  be 
enabled  to  sell  their  goods  cheaper  than  we  could  sell  ours. 

Your  Committee  are  sensible  of  the  proprietor  of  paying 
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dbe  attention  to  this  objection ;  as  not  only  many  of  the 
witnesses  whom  they  have  examined  fonn  their  opinion  of 
the  impolicy  of  allowing  machinery  to  be  exported^  on  the 
grounds  that  the  low  wages  of  France  and  other  nations 
secure  to  those  countries  advantages  over  England ;  but 
almost  all  persons  of  all  descriptions  consider  this  doctrine 
of  the  advantage  of  low  wages  as  forming  a  settled  axiom 
in  political  economy,  and  therefore  as  one  which  admits 
of  no  question  whatsoever ;  but  so  far  from  this  being 
a  doctrine  that  ought  to  be  universally  received  as  sound 
and  settled,  your  Committc^e  are  of  opinion  that  many  facts 
exist  to  show  that  doubts  may  be  justly  entertained  re- 
specting its  validity*  Experience  proves,  that  in  those 
countries  where  wages  are  low  the  workmen  are  often  in- 
dolent, and  so  unskilful  as  to  be  incapable  of  producing 
any  commodities  but  such  as  are  of  the  rudest  and  coarsest 
kind  ;  one  workman  is  employed  in  two  or  more  different 
operations  in  the  same  fabric^  and  little  or  no  assistance 
is  given  to  manual  labour  by  inventions  to  abridge  and 
economize  it;  whereas  in  those  countries  where  wages  are 
high  the  workmen  are  generally  active,  spirited,  persevering, 
and  exceedingly  skilful ;  no  article  is  too  delicate  or  diffi- 
cult for  them  to  make ;  the  principle  of  division  of  labour 
is  in  full  operation,  and  every  description  of  machinery  is 
made  to  contribute  extensively  to  the  diminution  of  manual, 
labour. 

It  is  well  known  to  those  who  have  attended  to  what 
has  taken  place  in  respect  to  the  cotton  manufacture  in 
Ireland,  (and  it  has  been  alluded  to  in  the  evidence,)  that 
when  Mr.  Pitt  in  1788,  and  at  the  Union,  proposed  to 
lower  the  duties  on  cotton  goods  imported  from  Ireland 
into  England,  the  witnesses  who  were  then  examined  be- 
fore Committees  of  this  House,  resisted  his  plans  on  the 
same  grounds  that  the  witnesses  whom  your  Committee 
have  examined  object  to  the  exportation  of  machinery, 
namely,  the  advantages  which  a  country  with  low  wages 
has  over  a  country  in  which  wages  are  high*    But  although 
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Mr.  Pitt,  at  the  Union,  lowered  the  duties  on  cotton  gooiB 
imported  from  Ireland  into  England  to  ten  per  cent. ;  anil 
that  cotton  goods  could  be  Bent  from  Ireland  to  foreign 
countries  to  be  sold  there  in  free  competition  with  Englisli 
cotton  goods ;  and  although  Ireland  has  imported  from 
time  to  time  the  best  English  machinery,  and  employed 
the  best  English  workmen  to  instruct  the  Irish  workmen^ 
yet  Ireland,  under  all  these  circumstances,  (witli  an  averagu 
rate  of  wages  of  3^.  or  id.  a  day,  as  proved  in  eTidesce. 
before  the  Committee  on  the  state  of  Ireland,)  was  not  aUtt 
to  do  any  thing  worthy  of  notice  in  the  cotton  manufaotum 
till  the  repeal  of  the  duty  of  ten  per  cent,  in  1823  led  ior 
the  sending  of  English  yam  into  Ireland  to  be  wove  thwOy 
and  returned  to  England,  and  till  English  capital  was  em«« 
ployed  in  Ireland  to  promote  the  industry  of  her  people^ 
by  giving  orders  for  goods  to  be  sent  to  England  to  enable 
the  English  manufacturers  to  make  good  those  ojdera 
which  tbey  could  not  execute  in  England. 

The  case  of  England  herself  is  also  in  point,  to  show 
that  low  wages  may  be  counterbalanced  by  other  ciroum^^ 
stances ;  for  though  wages  in  England  are  much  higher 
than  wages  in  other  countries  in  Europe,  yet  almost  every- 
kind  of  manufactured  goods  that  are  required  in  great 
quantities  can  be  made  so  much  cheaper  and  better  ia 
England  as  to  find  a  market  in  almost  every  foreign  country- 

But  besides  these  facts,  tending  to  disprove  the  doctrine 
that  low  wages  always  give  to  a  country  advantages  in 
carrying  on  inanufactares,  there  exist  the  reasonings  and 
conclusions  of  those  learned  and  observing  persons  (who 
during  the  last  fifty  years  have  reduced  the  rules  that 
govern  the  operations  of  industry  and  trade  to  a  science), 
to  explain  in  what  way  they  consider  this  doctrine  to  be 
wholly  untenable.  These  eminent  persons  undertake  to 
show,  by  arguments  and  facts,  that  the  effect  of  low  wages: 
is  not  a  low  price  of  the  commodity  to  which  they  are  ap* 
plied,  but  the  raising  of  the  average  rate  of  profits  in  th« 
country  in  which  they  exist.    The  explaiiatioa  of  thia^ 
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{proposition  oeouptQs  a  large  portion  of  the  justly-celebratect 
work  of  the  late  Mr«  Ricardo,  on  the  Principles  of  Political 
Economy ;  and  is  also  ably  set  forth  in  the  following  evi- 
dence of  Mr.  M'CuUoch,  to  which  yonr  Committee  par-  . 
ticnlarly  desire  to  draw  the  attention  of  the  House  : 

*'  Have  you  turned  your  attention  to  the  effect  of  fl«c- 
'^  tuations  in  the  rate  of  wages  on  the  price  of  oominodities  t 
"  I  have. 

.  ^'  Do  you  consider  that  when  wages  rise  the  price  of 
**  commodities  will  proportionally  increase  ? — I  do  not 
^^  thihk  that  a  real  rise  of  wages  has  any  effect  whatever, 
*^  or  but  a  very  imperceptible  one,  on  the  price  of  com- 
,  ^^  modifies . 
.  **  Then  supposing  wages  to  be  really  lower  in  France 
<*  than  in  this  country,  do  you  think  that  that  circumstance 
'^  would  give  the  French  any  advantage  over  us  in  ihe 
'<*  foreign  inarket  ? — ^No,  I  do  not ;  I  do  not  think  it  would 
^  give  them  any  advantage  whatever.  I  think  it  would 
f*  occasion  a  different  distribution  of  the  produce  of  in* 
*^  dustry  in  France  from  what  would  obtain  in  England^ 
*^  but  that  would  be  alU  In  France,  the  labourers  would 
^  get  a  less  proportion  of  the  produce  of  industry^  and  the 
^  oapitalists  a  larger  proportion. 

:  ''  Could  not  the  French  manufeeturer,  if  he  gets  his 
^*  labour  for  less  than  the  English  manufacturer^  afford  to 
**  sell  his  goods  for  less  ? — As  the  value  of  goods  is  made 
^*  tip  wholly  of  labour  and  profit,  the  whole  and  only  effect 
**  of  a  Frenth  manufacturer  getting  his  labour  for  less  than 
^*  an  English  manufacturer  is  to  enable  him  to  make  more 
''  profit  than  the  English  manufacturer  can  make,  but  not 
**  to  lower  the  price  of  his  goods.  The  low  rate  of  wages 
^'  in  France  goes  to  establish  a  high  rate  of  profits  in  all 
^'  branches  of  industry  in  Fmnce.  ' 

^  What  conclusion  do  you  come  to  in  making  a  com- 
^^  parison  between  wages  in  England  and  wages  in  France  1 
**  I  come  to  this  conclusion,  that  if  it  be  true  that  wages 
^  ure  rMdly  higb^i'  k  England  than  in  France^  tiie  only 
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^  effect  of  that  would  be  to  lower  the  profits  of  capital  in 
^*  England  below  their  leyel  in  France,  but  that  will  have 
''  no  effect  whatever  on  the  price  of  the  commodities  pro* 
**  duced  in  either  country. 

**  When  you  say  that  wages  do  not  affect  prices,  what 
'  is  it  that  does  affect  prices  ? — An  increase  or  diminution 
*^  of  the  quantity  of  labour  necessary  to  the  production  of 
''  the  commodity. 

''  Supposing  that  there  was  a  free  export  of  machinery, 
^'  so  that  France  could  get  that  machinery,  do  you  think 
**  that  under  those  circumstances  we  should  retain  those 
fV advantages  which  we  possess  at  the  present  moment?-^ 
'^  Yes,  we  should ;  for  Uie  export  of  the  machinery  would 
''  not  lower  our  wages,  or  increase  the  wages  in  France, 
f'  so  that  we  should  preserve  that  advantage  to  the  full 
''  extent  that  we  have  it  at  this  moment. 

'^  Will  you  explain  to  the  Committee  why  you  are  of 
^'  opinion  that  the  French  manufacturer  would  not  under* 
''  sell  the  English,  seeing  .that  his  profits  are  larger  than 
'^  the  English  manufacturer  ?— Because  if  be  were  to  offer 
^  to  undersell  the  English  he  can  only  do  it  by  consenting 
**  to  accept  a  less  rate  of  profit  on  his  capital  than  the 
''other  French  capitalists. are  makfng  on  theirs,  and  I 
''  canno|  suppose  a  man  of  common  sense  would  act  upon 
''  such  a  principle. 

''  Are  the  Committee  to  understand,  that  although  a 
«<  French  manufacturer  pays  half  the  wages  to  his  men  in 
''  France,  which  our  manufacturers  do.  in  England,  yet 
''  that  his  wages  being  on  a  par,  or  a  level,  in  general, 
''  with  the  other  wages  in  France,  will  render  his  profits 

on  a  par  with  them,  and  consequently  he  would  not 

undersell  the  English  merchant  by  lowering  his  profits 
**  below  the  average  rate  of  profits  in  France  ?— Precisely 
.''  so.  I  believe,  in  point  of  fact,  there  is  no  such  dif- 
''  ference  ;  but  he  could  not  undersell  the  English  manu« 
''  facturer  unless  he  took  lower  profits  than  all  other  pro* 
'<  ducen  in  France  were  oiling*    I  might  jUustiate  this 
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*^  by  ^fdiat  takes  place  every  day  in- England,  where  you 
^  never  find  the  proprietor  of  rich  land,  in  order  to  get  rid 
^'  of  his  produce^  offering  it  in  Mark-lane  at  a  lower  rate 
**  than  that  which  is  got  by  a  farmer  or  proprietor  of  the 
^  very  worst  land  in  the  kingdom. 
•  *^  Would  it  not  produce  a  larger  sale  if  the  French  ma- 
**  nufacturer  were  to  sell  at  a  lower  price  ? — Supposing  that 
^  to  be  so,  the  greater  the  sale  the  greater  would  be  the 
« loss  of  profit." 

It  is  the  opinion  of  many  of  those  who  object  to  the  ex- 
portation of  machinery,  that  Great  Britain  owes  her  pre- 
sent superiority  in  manufactures  solely  to  the  excellence  of 
her  machinery ;  but  the  evidence  already  noticed^  as  well 
93  that  of  Mr.  Martineau  and  others^  would  incline  your 
Committee  to  believe-  that  many  other  circumstances  had 
tended  to  produce  that  elBeet,  and  that  if  the  exportation 
of  machinery  was  generally  permitted,  English  engineers 
would  supply  the  greater  part  of  the  world,  without  en- 
dangering her  present  superiority.  **  My  reasons,''  Mr. 
Martineau  says,  ''  for  /orming  this  opinion  principally 
'^  consist  in  the  natural  advantages  that  England  possesses, 
^  from  the  circumstance  of  the  iron  stone  and  coal  being 
'*  invariably  found  in  the  same  spot»  and  thus  affording  a 
^  means  of  manufocturing  iron  at  a  cheap  rate ;  the  talent 
*'  and  ingenuity  of  the  workmen ;  the  immense  spare  capital 
^^  we  have  in  this  country ;  the  circumstance  of  our  canals 
**  and  railroads  already  established,  enabling  us  to  bring 
*^  the  raw  material  from  the  interior  of  the  country  at  a 
^  very  low  rate ;  it  would  of  course  take  a  considerable 
^  time  before  France,  or  any  other  country,  could  possess 
^*  any  of  those  advantages,  even  those  which  cannot  be 
**  considered  as  peculiar  only  to  us,  such  as  canals  and 
*'  railroads/' 

To  be  concluded  in  our  next  Number. 
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HiTNBBTQ  alcohol,  or  moro  properly  bfandyi  eovld  not 
bo  reotifiody  or  raised  from  an  inferior  to  a  higher  dagtte, 
and  consequently  be  brought  to  a  iup^or  itate  of  purity 
and  alrength,  except  by  diatillation,  an  operation  which 
f^uld  only  be  effected  by  an  alembio  and  aoniQ  hwt« 

The  mode  of  rectifioatiQa  hero  treated  of  cfin  bo  par^ 

formed  in  the  cold,  and  consequently  without  the  aid  of 
an  alembic  or  of  oombudtiblo^.  The .  following  in  gdneral 
ia  tbQ  method  of  proceading ; 

On  the  one  part  tb^ra  is  poured  into  a,  yeaseF  with  a  flak 
bottom  a  gi?ea  quantity  of  the  al^hol,  whioh  is  deaivad 
to  be  rectified,  whether  it  be  small  spirits  (petittt  e^3()i 
proof  spirits  of  liolUnd,  or  apirita  of  a  higher  degrae. 

On  tba  other  part  one  of  the  most  deliquescent  salts  ia 
to  be  dried,  either  muriate  of  lime,  or  muriate  of  manga^ 
nese  i  the  first  is  prefemble  in  point  of  eeopomy,  and 
the  superiority  of  the  second  gives  it  a  cli|im  to  be 
chosen ;  but  it  is  less  common,  and  not  so  easily  obtained. 
.  In  another  vessel  with  a  leige  snrfaee,  and  placed  on 
three  er  more  feet  in  the  vQsael  which  contains  tf^e  spirits, 
is  to  be  pint  th^  muriate  of  lime  dried  and  poundedf     . 

This  disposition  being  made,  the  vessel  which  holds  the 
alcohol  is  to  be  closed  ^p  completaly,  or  its  edges  ans 
to  be  secured  with  bands  of  paper  pasted  over  them,  and 
the  whole  is  to  be  left  in  this  state  for  four  or  five  days. 
After  this  time  the  vessel  holding  the  spirits  is  opePfd, 
and  that  containing  the  muriate  is  taken  out.  Thijs  sftit  is 
then  found  to  be  mora  or  less  dissolved,  atcording  to  the 
quantity  of  water  whieh  it  has  attractedt  The  degree  of 
atrength  Qf  trbe  spirit  is  then  e^^amined,  fu^d  it  is  found 

to  he  increased  b,  6,  or  8  degrees,  according  to  (ha  fineuf  sa 
of  the  grain  of  the.  dry  muriate  j  it  ought  not  however  to 
be  too  fine,  to  prevent  its  becoming  pastey,  and  to  make 
its  surface  more  extensive »  the  vessel  holding  the  muriate 
is  then  cleaned,  a  new  portion  of  the  dry  muriate  is 
spread  on  it,  and  it  is  put  back  into  its  place,  Md  thei^ 
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tl^Q  ye9SQlcopt^mng4;be  spirits  is  again  ^hut  up  in  tbe 
san^e  manner  as  before  the  insertion  of  this  second' dose 
of  deU(}uescent  §alt. 

By  operating  successively  in  this  nlanner,  highly  recti- 
fied alcohol  is  obtained;  and  weak  spirits  of  10  or  15  degrees 
(gf  Baume's  areometer)  are  raised  to  40  or  42  degrees. 

It  may  be  conceived  that  this  method  may  be  applied 
tp  the  concentratioii  of  various  saline  fluids,  acids,  &9,, 
fnfj^  that  by  a  particular  disposition  of  the  factory,  basins^ 
S^pt  it  would  be  easy  to  establish  a  rotation  (of  the  pro- 
cesses)! which,  in  a  given  time^  would  afford  at  pleasure 
daily  products  of  all  degrees  of  concentration. 

M.  Decharme  is  at  present  employed  in  trying  to  give 
to  this  procenB,.  by  the  aid  of  mechtmism  and  natural  p^i- 
lp9opl^>  all  the  regularity,  precision,  a^d  perfection,  de?. 
sirabl^  for  a  v?ork  on  a  large  scale. 


Preparaiianqfa  colour  named  Vienna  Green^    By  Pa.  Li£Big. 
From  t)ie  Bulletin  de  la  Soci^te  d'Encouragement,  Vol.  zzii.  (1823.) 

Dissolve  with  heat,  in  a  copper  boiler,  one  part  of  ver<» 
Tigris  }n  a  sufficient  quantity  of  pure  vinegar,  and  add  an 
aqueous  solution  of  one  part  of  white  arsenic.  During 
the  mixture  of  these  liquids,  there  commonly  forms  a 
dirty  green  precipitate,  which  it*  is  necessary,  for  the 
beauty  of  the  eolour,  to  make' disappear.  For  this  pu^f 
pose,  a  fresh  quantity  of  vinegar  is  added,  till  the  precipir 
tate  shall  be  re-dissolved.  The  mixture  is  then  boiled^ 
and  after  some  time  a  granulary  crystalline  precipitate  is 
formed,  of  a  most  beautiful  green  colour,  which  beings 
separated  from  the  liquid,  well  washed  and  dried,  is 
nothing  e^se  but  the  green  colour  in  question. 

If  the  liquor  still  contains  an  excess  of  copper^  more 
arsenic  is  to  be  added ;  and  if  it  contains  an  excess  of 
arsenic,  it  is  necessary  to  add  more  oopperi  operating  in 
other  respects  in  tkie  same  manner.  It  often  happens  that 
the  liquor  contains  an  excess  of  acetic  acid ;  in  this  c%se 
it  may  be  employed  anew,  for  dissolving  verdigris. 
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This  colour,  thus  prepared,  has  a  blueish  cast ;  but  in 
commerce  a  deeper  and  yellower  shade  is  required,  retain- 
ing the  same  brightness  and  beauty.  To  produce  this 
change,  it  will  be  sufficient  to  dissolve  a  pound  of  the 
potash  of  commerce  in  a  sufficient  quantity  of  water, 
adding  to  it  ten  pounds  of  the  colour  obtained  by  the 
above  process,  and  beating  the  whole  by  a  moderate  fire. 
The  mass  soon  deepens  in  tint,  and  takes  the  shade  re- 
quired. If  it  be  boiled  too  long^  the  colour  will  incline 
to  Scheele^s  green,  but  will  always  surpass  it  in  beauty  and 
brilliancy.  The  alkaline  liquor,  remaining  after  this  treat- 
ment, may  still  serve  for  preparing  Scheele's  green.* 


A  useful  glazing  Jar  common  earthenware.     Bj  M.  Ro8CHIK8ki. 
From  the  Bulletin  de  la  Soci^t^  d'Encouragemeut,  Vol.  xliL  (1883.) 

M.  Rochinski,  a  manufacturer  of  earthenware  at  BerUn, 
has  found  a  varnish  or  glazing  for  common  pottery,  which, 
after  trials  made  in  the  presence  of  the  college  of  medicine, 
offers  no  danger  in  regard  to  health,  and  resists  the  action 
of  the  acids.  This  glazing  is  composed  of  five  parts  of 
Htharge,  two  parts  of  well  purified  clay^  and  one  part  of 
sulphur.  These  substances  are  pulverized,  and  mixed* 
with  a  sufficient  quantity  of  caustic  alkaline  lie^  (aoap- 
makers'  liquor)  so  as  to  form  a  mixture  fit  to  be  readily 
applied  on  .the  earthenware,  and  to  cover  it  equally  all 
over.    Carefully  baked,  these  wares  offer  no  trace  of  lead. 


The  reader  will  find  a  short  account  of  the  new  kinds  of - 
glaze,  called  lustre,  made  with  precipitates  of  gold  and 
platina,  in  Dr.  Brewster's  Encyclopedia,  Vol.  xvii.  p.  137.' 
in  the  article  Pottery ;  an  article  much  too  brief,  when  we. 
consider  the  importance  of  the  subject,  and  the  space 
devoted  to  matters  of  less  moment :  for  instance,  Pyro*. 
techny  occupies  no  less  than  64  pages  of  the  volume 
referred  to,  while  Pottery  occupies  but  two  pages  and  a 
half!        M.  

*  Scbeele'fl  green  Is  a  combination  of  deutozide  of  arsenic  aiid 
deutoxide  of  copper. 
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Patent  granted  to  Thomas  Cakticell,  ofDoneaster,  gun*maker,fir 
4M  improved  cock,  to  be  applied  to  ike  locks  of  any  gun,  pistol,  fire* 

■  arms,  or  ordnance,  fir  the  purpose  of  firing  the  same  by  percussion^ 
acting  either  by  setf'priming  or  otherwise,  and  whereby  the  priming  is 
rendered  wholly  impervious  alike  to  the  rain,  wind,  or  damp.  Dated 
November  B,  1884. 

Thbke  methods  are  described  by  the  patentee  for  effect* 
ing  the  purposes  recited  in  the  above  title.  The  first  is 
for  the  application  of  single  percussion  balls,  each  time 
that  the  piece  is  primed ;  the  other  two  are  for  self-priming 
from  small  magazines  of  these  balls. 

The  machinery  of  the  locks  is  the  same  as  for  common 
percussion  locks,  the  improvements  of  the  patentee  being 
confined  to  a  little  apparatus  placed  on  the  top  of.  the 
cock^  which,  except  immediately  beneath  this  part,  is  not 
different  from  a  percussion  cock  of  the  usual  form. 

In  the  first  method,  a  small  cavity  is  made  in  the  front 
of  the  cock,  sufficient  to  hold  a  single  percussion  ball, 
which  cavity  is  placed  so  as  to  fall  upon  a  point  projecting 
from  the  lock,  called  here  the  ^' striking  peg,"  through 
which  the  touch-hole  is  drilled  into  the  cavity  of,  the 
piece;  one  of  the  small  percussion  balls  is  put  into  thiB 
same  cavity,  either  by  hand,  or  by  a  charger,  each  time 
that  priming  is  required,  where,  if  not  prevented,  it  would 
be  liable  to  fall  out,  and  to  be  spoiled  by  wet;  but,  to 
preserve  it  from  these  accidents,  the  patentee  has  con- 
trived a  little  cap  that  shuts  over  it  from  above,  which  is 
fastened  to  the  hinder  part  of  the  cock  by  a  hinge  or 
joint,  where  a  small  knob  projects  from  it,  against  which 
a  thin  spring  presses  that  runs  up  the  back  of  the  cock, 
to  which  it  is  fastened  ut  its  lower  extremity  by  a.  screw ; 
the  use  of  which  spring  is  to  keep  the  cap  fixed  in  its 
place,  either  when  shut  down,  or  when  entirely  raised. 
As  the  front  of  the  cap  lies  exactly  before  the  percussion 
ball  when  shut  down,  in  order  to  raise  it  out  of  the  way  of 
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the  percussion,  vrhen  the  cock  is  let  go,  a  sloping  ^'  cheek  " 
projects  from  '  its  inner  side,  whicli,  in  the  descent  of 
the  cock,  strikes  against  a  piece  that  projects  for  that  pur- 
pose from  the  side  of  the  lock,  that  by  the  action  of  th^ 
iaclined  plane  of  the  cheek  produces  the  desired  effect ; 
tha  eock  then  passes  on,  holding  the  percussion  ball  en- 
tirely uncovered,  drires  it  against  the  striking  peg,  and 
igilites  it  by  the  percussion. 

The  second  method,  in  addition  to  the  cap  above  de- 
scribed, has  a  small  magazine,  lik^  a  flat  thimble^  that 
fastens  on  the  top  of  its  fore  part  by  a  dove*tailed  slidc|> 
With  a  hole  in  its  lower  pari  near  the  front,  through  which 
a  single  percussion  ball  only  c^n  fall  at  once  into  a  siHall 
receptacle  prepared  for  it  in  front  of  the  cock;  To  pre» 
tent  the  rest  of  the  balls  from  falling  out  when  the  cap  is 
teised,  a  thin  flat  spring,  that  lies  on  the  top  of  the  cock, 
passes  below  the  hole  through  which  the  balU  fall  when 
in  that  position,  and  closes  it  until  tha  cap  is  put  down  \ 
which  motion  removes  the  hole  from  over  it,  and  agaiti 
leaves  the  passage  open.  These  different  relative  posi- 
tions of  the  spring  stopper,  and  of  the  front  of  the  cap, 
ftre  effected  by  merely  having  the  joint  ot  the  cap  at  the 
back  of  the  cock  placed  about  hal^  an  inch  lower  down 
than  the  fast  end  of  the  spring,  by  which  means  the  cap, 
tn  being  raised  by  its  sloped  cheek,  is  also  pressed  back 
along  the  front  of  the  spring  stopper ;  and  again  in  being 
•hut  down  passes  fotwand  over  it,  so  that  the  hole  in  ifci 
front  goes  entirely  beyond  it,  and  leaves  the  passage  for 
the  percussion  balls  unobstructed. 

In  the  third  method  there  is  no'  moveable  cap,  but  the 
magazine  for  the  percussion  balls  is  fijced  directly  on  the 
front  of  the  top  of  the  cock,  and  close  beneath  it  a  small 
^uare  bolt  passes  through  the  head  of  the  oock  from  the 
back  to  the  front ;  near  the  front  of  this  bolt  is  a  hole, 
through  which  the  balls  pass,  one  at  a  time,  to  a  smaH 
receptacle  beneath  in  the  front  of  the  cock,  by  which  it 
ift  conveyed  to  the  ''  striking  peg,''  as  in  the  other  methodtl. 
When  the  cock  is  let  go  5  at  which  time  the  bolt  is  pressed 


hBsk,  by  a  pfirt  thai  projecta  £rom  the  look  far  that  pnv* 
fm»$  90  that  the  solid  partt^f  it  comes  beneath  the  open- 
ing of  the  magazine,  atid^preventi  all  commtittioation 
between  it  and  the  receptacle ;  the  bolt  is  again  restored 
t6  its  £rst  positiod/ whj^n  the  cock  is  raised  by  a  spring 
that  lies  flat  against  the  back  of  the  cock;  whose  upper 
part  acts  on  the  boltj  and  lower  part  is  fastened  to  the 
cook  by  a  screw. 

To  keep  the  small  percussion  ball  in  the  receptacle, 
another  spring  is  placed  at  the  side  of  the  head  of  the 
cock,  directly  below  the  bolt,  having  a  triangular  head, 
which  closes  up  the  front  of  the  receptacle  when  the  cock 
is  raised ;  but|  as  soon  as  it  is  let  go,  the  side  of  the 
triangular  head  farthest  from  the  spring  comes  in  contact 
With  the  side  of  the  striking  peg,  which,  by  the  action  of 
Ihe  inclined  plane,  moves  it  to  one  side,  froiA  before  the 
percussion  ball,  and  leaves  the  latter  exposed  to  the  top 
or  the  striking  peg,  against  which  it  is  forced  immediately 
after;  and  ignites  the  charge. 

These  contrivances  are  all  very  ingenious ;  but  the  first 
of  them,  of  which  the  inventor  thinks  least,  seems  pre- 
ferable for  it^  simplicity,  and  for  being  least  liable  to 
accidents  of  explosion,  to  which  we  think  all  magazines 
for  percussion  powder  subject,  though  we  confess  that 
ihose  above  described  are  as  little  so  as  any  we  have  seen. 

It  appears  to  us  also  that  the  magazines  have  no  certainty 
of  delivering  the  balls  as  the  patentee  states ;  but  that  on 
Ihe  contrary  they  would  be  very  apt  to  obstruct  on^  an- 
other in  their  descent,  so  as  not  to  be  made  to  come  down 
'  without  taking  oft  the  magazine  to  free  them,  to  which 
accident  they  would  be  peculiarly  liable  in  damp  weather, 
^fhi6h  would  more  or  less  affect  the  chlorite  of  potash,  or 
otber  Explosive  salt  in  their  composition,  so  as  to  make 
them  somewhat  adhesite  at  their  surfaces ;  for  thtimgh  the 
eap  ^defends  the  percussibn  baits  well  against  rain,  it 
^MmiM  '  ndi  pt^tecft  them  from  atmd^Iierictu  ttioistttrft, 
which  nMmt  )^ettate  WheKv^r  th«  tit  fcai  any  aceeers. 
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Patent  grcaUifd' to  Alszand^r  Dallas^  offfoUnm,  Siigin^,fira 
machiHe  to  dress  or  pick  stonei  ofvari&us  descripiiohi,  parHeUkurfy' 
'  granUe  stone.    Dated  April  27,  ia84. 

This  instrament  is  the  same  In  principle  as  some  tilting 
hammers  uiaed  in  forging ;  and  consists  of  a  rafter,  or  beam, 
suspended  on  a  pivot  between  two  uprights,  which  pivot 
is  nearer  one  end,  so  as  to  divide  it  into  a  long  and  a 
stxort  arm.  At  the  end  of  the  short  arm  a  vertical  wheel  is 
placed,  fr6m  9  to  15  feet  in  diameter,  in  the  plane  of  the 
raftet*,  from  whose  edge  three  catches  project,  at  equal 
distances  from  each  other,  which,  as  the  wheel  is  turned 
.  round,  in  succession  depress  the  short  arm,  and  thereby 
elevate  the  long  arm,  to  whose  extremity  a  block  of  wood 
is  fastened  that  holds  the  chisel,  or  other  cutting  tool, 
which  is  to  pick  or  dress  the  stone  which  is  placed  beneath 
it ;  and  which  block  falling  down  as  the  catch  passes  from 
the  short  arm,  by  its  weight  and  accelerated  velocity  strikes 
the  tool  against  the  stone  in  any  place  directed  by  the 
workman  ;  it  being  so  placed  beneath  the  tool  in  a  truck 
that  stands  on  a  omall  platform,  which  turns,  horizontally 
on  a  vertical  pivot„that  by  moving  the  truck  by  its  handle, 
he  can  easily  bring  it  into  any  position  required,  and  of 
course  cause  the  tool  to  strike  it  wherever  he  pleases. 

The  height  to  which  the  tool  is  raised  above  the  stone 
by  this  wheel  is  from  one  to  three  feet ;  and  to  guide  it 
more  exactly  in  its  fall,  two  other  uprights  are  placed 
near  the  end  of  the  short  arm,  between  which  it  moves  up 
and  down.  The  wheel  may  be  turned  by  human  labour, 
by  horses,  wind,  water,  or  steam,  as  preferred,  in  any  of 
the  usual  methods  of  applying  these  powers. 


The  present  high  price  of  cut  stone,  and  the  great  nd* 
vantage  to  be  derived  from  a  more  extensiveoseof  it 
(particularly  ia  preventing  fires,  when  applied  in  staif* 
cases)^  renders  every  contrivance  of  importance  whidi 
may  tend  to  reduce  its  cost,  by  dlminighiiyg  the  *»"rT*yi 
labour  necessary  in  cutting- it  to  the  form  required. 
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'  The  maK^hioe  abore-described  mtglit  be  improved  .by 
the  additioB  of  a  wooden  spring  above  the  longer  arm, 
similar  to  those  which  are  used  for  tilting  hammers ;  and 
also  by  having  the  catches  placed  nearer  the  centre  of  the 
wheel,  instead  of  their  being  on  its  circumference,  by 
which  the  wheel  would  .have  more  power  as  a  fly  wheel  in 
regulating  the  equality  of  the  power  and  of  the  blows. 

Where  a  number  of  holes  would  be  required  to  be  cut 
in  a  line,  for  wedges  to  split  the  stone,  a  set  of  upright 
spars,  made  to  move  up  and  down  vertically,  in  a  similar 
manner  to  the  drivers  of  an  oil  mill,  would  make  quicker 
work  by  cutters  fastened  to  them,  than  this  patent  ma- 
chine ;  particularly  if  the  cutters  were  made  to  move  a 
little  round  their  own  centres,  so  as  not  to  fall  precisely 
in  the  same  spot  at  each  descent. 


Patent  granted  to  Mr.  Samuel  Ceosley,  of  Cottage-lane,  Citff^road, 
for  certain  apparatus  for  measuring  and  registering  the  quantity  of 
liquids  passing  from  outplace  to  another.    Dated  Ist  Feb.  18d5. 

.  The  patentee  states  his  object  to  be,  in  this  apparatus, 
to  produce  a  method  of  measuring  the  quantity  of  liquor, 
that  passes  from  one  vessel  to  another  placed  at  a  lower 
elevation,  where  consequently  the  liquor  will  sustain  a 
greater  pressure ;  this  apparatus  he  calls  a  ''  liquid - 
meter,''  and  describes  two  different  forms  for  its  con- 
struction, the  latter  of  which  is  more  proper  for  measuring 
liquors  of  a  thicker  consistence. 

The  first  form  of  the  instrument  described  resembles 
the  gas-meter,  used  sometimes  for  registering  the  quantity 
of  gas  delivered  from  .the  reservoir  of  coal  gas  works,  and 
consists  of  two  concentric  hollow  cylinders,  divided  into 
compartments  in  the  intervening  space  by  partitions  in 
the  direction  of  the  radii.  There  are  two  apertures  in 
each  of  these  compartments  at  the  angles  diagonally 
opposite ;  one  of  which  forms  a  communication  between 
the  inner  cylinder  and  the  outer  one,  and  ihe  other  affords 
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k  pdlsba^e  ftoA  th^  latter  to  an  eJct^rhU  kii^tlgfitt  V^ieel 
that  encloses  the  whole^  leaving  safBciefit  npkce  between 
them  for  the  liquid-meter  to  turn  freely  ifound  Inside.    A 
tub6  passes  through  the  external  case  into  the  centre  of 
the  inner  cylinder,  of  which  it  forms  the  support  At  thd 
Wde  it  enters,  and  round  which  it  reVolres,  th^  liqttor 
being  prevented  from  passing  oUt  between  the  tube  and 
the  end  of  the  cylinder  by  a  collar  stuffed  M  as  to  prevent 
its  transmission ;  a  short  fixed  pivot  passes  at  the  oppo^ 
feiite  side  from  the  external  case  to  the  centre  of  the  odiet 
^nd  of  the  cylinder,  which  has  a  thimble,  or  receptadil 
Hxed  to  it  there  for  its  reception,  which  pivo;!  fonnA 
the  opposite  support  for  the  cylinder  in  its  revolutions) 
the  other  being  the  tube,  as  already  mentioned.  Through 
this  tube  the  liquor  passes  from  the  higher  vessel  info  th4 
inner  cylinder,  and  from  thence  into  the  bottom  of  one 
compartment  of  these  between  it  and  the  outer  cylinder, 
in  which  as  it  rises  it  makes  the  cylinder  revolve  in  pro- 
portion as  its  weight  in  that  coi^partment  exceeds  the 
weight  at  th^  opposite  side  of  the  cylinder.    The  liquor 
proceeds  in  this  manner  in  depressing  that  side  of  the 
cylinder,  until  the  outer  aperture  from  it  into  the  case 
com6s  on  a  level  with  the  top  of  a  tube,  that  passeift  fVofii 
one  side  of  the  case  into  the  lower  receiving  vessel,  at 
which  time  it  begins  to  pass  from  the  entering  tube  intd 
the  second  compartment,  and  so  on  through  all  the  com<> 
partments,  as  they  successively  are  impelled  round ;  the 
height  of  (he  top  of  the  delivering  pipe,  where  it  enters 
the  case,  regulating  the  height  at  which  the  liquor  will 
remain  in  the  lowest  compartment.    It  is  to  be  noted 
liere,  that  the  patentee  takes  for  granted  that  the  air  en^ 
closed  originally  in  the  cylinder;  and  in  the  case,  wiU 
remain  in  them  unaltered,  except  in  being  reduced  in 
bulk  by  the  pressure  of  the  liquor  of  the  upper  vessel, 
from  which  the  liquor  is  transmitted ;  being  aware  that  if 
there  was  no  air  enclosed,  the  liquor  would  pais  withjOtot 
taudirtg  the  Cylinder  to  revolve. 
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\  tBd'  Mh«  forA  fdr  the  l^tiid-mcHler  teseAlAM  iul  in- 
ItfttOiMt^  tl8«d  fbt  dhiftiii^  the  rnl^ek  in  some  hydranlB 
engines,  ^nd  consists  of  a  trough  op^n  at  botU  ends,  -with 
li  I^ifcttiiioh  across  its  mid^e ;  directly  nndemeftth  whi^li 
it  is  fanpportM  by  two  pivots,  one  at-  each  Side  ^  ani 
lEzactly  over  the  line  of  these  pivots,  the  pipe  that  comeib 
from  the  ilpper  vessel  passes  out  over  the  middle  of  the 
partition,  by  which  iarrftngeinent^  as  soon  as  the  aiigxila^ 
boiupaftment,  formed  by  the  partition  and  one  half  of  the 
trough^  receives  a  certain  measure  of  liquor,  it  outweighs 
the  other  half,  falls  down,  until  it  is  stopped  by  a  ba^ 
{placed  to  regulate  the  degree  of  its  descent,  and  thereby 
shifts  the  position  of  th^  partition,  so  as  to  cause  it  t6 
in-line  in  ^e  opposite  direction,  and  bring  its  other  sid^ 
and  the  empty  half  of  the  trough,  beneath  the  pipe  from 
which  the  liquor  is  running.  This  other  half  of  the  trough 
in  like  manner  fklls  down  as  soon  as  full,  and  causes  the 
first  half,  which  has  beeii  emptied  in  the  mean  time^  to 
come  beneath  the  pipe  to  be  filled  in  its  turn,  and  thus 
the  two  sides  are  made  to  act  alternately  as  long  as  the 
liqudr  is  delivered. 

This  apparatus  is  enclosed  in  an  air-tight  case,  simildr 
'to  that  first  mentioned,  from  the  lower  part  of  which  a 
tube  passes  in  like  manner  to  the  tower  vessel. 

Beiiides  these  parts  described,  wherein  the  two  sorts  of 
the  apparatus  are  diflferently  constructed,  they  have  al^o 
machlnei'y  attached  to  them,  or  a  species  of  clock  work 
lor  giving  motion  to  an  index,  which,  by  the  arrangement 
-of  multiplying  wheels  well  known,  like  those  used  in  other 
Iregistering  instruments,  points  out  the  number  of  mea« 
sures  in  the  one  case  of  the  compartment,  and  in  the 
other  of  the  half-troughs  which  have  been  transmitted  of 
the  liquor  through  the  apparatus. 

In  stopping  either  of  the  transmitting  tubes  by  a  cock, 
thfe  liquid-meters  cease  to  act^  and  again  commence  their 
Operations  on  Its  beings  opened.    -    ■ 


«Uh. 
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We  are  always  really  sorry  whea  we  are-  mder  the 
necessity  of  i>ointiDg  out  defects  in  the  plans  of  ingenious 
patentees,  which  pr<^er  experiments,  previous  to  the  en« 
rohnent  of  their  specifications,  might  have  led  them  to 
avoid  or  remedy.  The  patentee  will  find  on  trial  that  the 
air  enclosed  in  his  liquid-meters,  which  he  knows  is 
essential  to  their  operation,  will  be  absorbed  by  the  liquor 
in  passing,  and  this  in  a  greater  proportion  and  more 
rapidly,  as  the  pressure  from  the  height  of  the  upper 
vessel  is  greater.  The  liquid-meter  will  therefore,  from 
this  cause,  after  workii^  some,  jbime,  cease  to  give  any 
motion  to  the  index,  and  will  let  the  liquor  pass  through 
without  aflPording  any  indication  of  its  transmission,  and 
will  continue  in  this  state  until  again  replenished  with  air. 


Patent  granted  to  William  Habsikoton,  of  CrosMhaven,  Omntjf  of 
Cork,  Esq.  for  an  improved  raft  for  transporting  timber^    Dated 
'    June  15,  1824. 

To  form  Mr.  Harrington's  raft,  the  keel,  stem,  and  stem 
posts  of  a  ship  are  to  be  put  together  in  the  usual  manner, 
and  on  the  keel  floor  timbers  are  to  be  laid  across,  and 
futtocks  and  frame  timbets  added  to  them,  so  as  to  form 
the  frame  (or  skeleton)  of  a  vessel ;  but,  according  to  the 
draft,  having  the  timbers  farther  apart  than  for  a  ship. 
These  various  parts  are  to  be  well  bolted  together,  and 
then  wale-pieces  are  to  be  fastened  over  the  timbers 
from  stem  to  stem,  across  which  at  proper  intervals 
beams  or  long  planks  are  to  be  laid,  and  secured  to  them 
by  dove*tailed  joints  and  other  fastenings;  the  frame, 
according*  to  the  draft,  will  in  this  state  be  open  at  both 
ends,  into  which  the  balk  or  timber  to  be  conveyed  is  to 
be  introduced,  and  arranged  fore  and  aft  close  together, 
so  that  at  the  stem  and  stem  its  ends  may  lie  in  the  form 
suitable  for  those  parts.  In  building  up  the  balks  proper 
intervals  should  be  left  for  the  masts,  ends  of  the  cable 
bits,  and  windlass  bits,  and  other  pieces  that  descend 
vertically  into  a  vessel ;  or  those  pieces  may  be  put  up  in 
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their  proper  places  in  the  first  instaace,  and  the  timber  be 
built  up  about  them.  When  the  timber  is  thus  packed 
up  close  to  the  beams  or  cross-ties,  pieces  should  be  laid* 
across  between  these  ties  of  the  same  thickness  wiUi 
them,  so  as  to  leave  no  interval  unfilled  in  any  part. 
Then  another  course  of  wale-pieces  is  to  be  fastened  on 
the  frames,  at  a  due  height  above  the  former  course,, 
beams  or  tie-pieces  to  be  laid  across  and  dovetailed  into* 
them  as  before,  and  the  balk  to  be  then  built  up  close  to 
them  from  below  in  the  manner  already  described.  When 
this  partis  completed,  aithird  counse  or  streak  of  wale-^ 
pieces  is  to  be  fastened  on  above,  at  the  level  of  the  upper 
deck,  and  to  be  secured  with  beams  and  tie^-pieces  like 
the  others ;  but  in  this  upper  part  the  balk  is  only  to  be 
built  up  at  the  forecastle  and  stem,  and  an  interval  left  in 
the  middle,  in  which  is  to  be  formed  a  place  for  lodging 
the  sailors  who  are  to -navigate  the  raft,  and  for  stowing 
the  provisions  and  the  tackle,  for  the  construction  of 
which  place  no  adequate  directions  are  given,  farther 
than  to  state  that  planks  are  to  be  fiiftened  outside  in  this 
part,  and  a  deck  to  be  formed  above  ;  but  this  can  hardly 
be  said  to  be  peculiar  to  this  part,  as  the  whole  of  the- 
upper  part  is  elsewhere  directed  to  be  decked,  as  well  as 
to  be  furnished  with  such  posts,  rails,  and  other  parts,  as' 
are  necessary  for  navigating  a  vessel,  and  are  usual ;  and- 
moreover  the  whole  outside  is  directed  to  be  planked  over 
when  the  balk  is  built  up  inside. 

When  rough  weather  is  expected,  staples,  cleats,  and 
other  fastenings,  are  advised  to  be  used  in  building  up  the 
balks,  to  prevent  their  shifting  their  places  over  one  an^ 
other  in  the  pitching  of  the  raft;  and  it  is  ako  stated, 
that  the  whole  may  be  farther  secured  by  fastening  hoops 
of  iron,  or  of  other  materials,  round  the  outside.  * 


This  invention  does  not  appear  to  us  a  very  economical 
mode  of  forming  a  raft.  In  fact  the  patentee,  without 
appearing  to  be  aware  of  it,  has  in  reality  directed  a  ship 


to  be  fonped  outride  his  raft  in  huildiog  4t  up«  k^vjpg^ 
k;^^ly  ftt^m  ^  stem  post^^  .flpor  timb^r^,  foothooks,  top. 
tfmbers;  planks,  decks,  9tc.  the  same  as  another  vessel; 
c^id  wUeu  it  is  considered  that  this  imperfect  vessel  must 
b^  broken  up  at  the  end  of  the  voyage,  it  would  most 
pfQbably  be  found  that  the  loss  would  more  than  countefT 
bailee  any  saving,  which  might  arise  from  th§  rougk 
Qpn#truction  and  unfinished  state  of  its  several  parts. 

It  may  frequently  be  desirable  to  e^ect  the  transport;  oC 
l^g®  quaptities  of  tipiber  in  qne  conveyanoe  acrqss  t^fL 
OQea^,  but  for  thip  purpose  no  part  of  the  p}an  of  the 
patentee  appears  adviseable  to  be  adopted.    Perbapi^ '  if  ft, 
r^ft  were  formed  in  the  shctpe  of  a  punt,  but  much  I^roade^ 
in  proportion,  with  the  layers  of  timber  alternately  cro^^^ 
ipg  each  other,  and  fastened  together  by  bqlt  irpa  fuii^ 
aing  between  the  pieces  of  timber,  both  yertically  and 
across  from  side  to  side  e,t  certain  intervals^  and  well 
(secured  by  key§,  or  screws  aod  nuts,  to  the  outside  pieces, 
so  as  to  brace  tbe  whole  firmly  together,  it  might  be  n^yir 
gated  safely  ^  while  the  whole  of  the  iron  work  might  bi^ 
sent  bacl^  after  the  voyage  in  a  common  vessel,  to  serve, 
again  for  constmcting  another  raft,  without  causing  fin^F 
^  los9  but  what  the  bolt  holes  in  some  of  t;he  outside  pieces 
would  OQcasion,  in  somewhat  diminishing  their  value  for 
some  purposes,  tbqugh  for  others  they  would  be  ip  uq 
way  injutiops  to  them.    This  ropgh  plan  we  could  easily 
show  to  be  feasible,  but  our  limits  will  pot  at  pr^sep^ 
allow  us  to  epter  into  the  detail* 

The  mode  for  lodging  the  crew,  and  finding  stowage  for 
necessaries  for  the  voyage,  proposed  by  the  pat^ntee^  as 
we  have  before  stated,  appears  deficient ;  but  probably 
if  a  small  sloop,  or  other  vessel^  were  built  up  in  the  centre 
of  the  raft,  it  would  answer  this  purpose  much  better,  and 
serve  afterwards  to  take  back  the  sailors  at  least  to  the 
port  from  whepce  they  sailed,  if  not  large  enough  to  carry 
along  with  them  the  iron  work  of  the  raft  abovemen- 
^one4>  when  used  with  one  of  this  construction* 
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FaUfU  granted  to  Johv  Hxatbcoat^  of  TheHomy  Devonshire,  Lace" 

in  or  upon  a  certain  deacription  or  kind  of  goods,  putm^ofifwr^  from 
silk,  cotton,  flax,  or  other  thread  or  yarn.    Dated  February  86^  1825. 


^PT- 


Thb  object  of  this  patent  is  the  use  and  application  of 
purl  in  making  figures  and  ornaments  on  lace. 

In  the  first  of  three  methods  for  the  above  purpof  e, 
which  are  described  ip  the  specification^  it  is  directed  that 
designs  of  figures  or  ornaments^  such  as  sprigs^  bouquets^ 
fcc.  be  traced  on  the  lace,  previously  stretched  in  a  frame^ 
after  which  the  purl  is  to  be  t$iken^  with  which  article  it  is 
asserted  all  lace-manufticturers  are  wel}  acquainted^  and 
one  end  of  it  id  to  be  applied  to  one  of  thQ  said  figures  Qf 
ornaments,  and  to  be  sewed  or  otherwise  fastened  to  thq 
lace,  according  to  its  outline  and  frame,  and  then  suc- 
cessively to  the  other  figures,  in  the  same  manner. 

In  the  ^econd  method  the  figures  are  to  be  traced  on  a 
cushion,  and  the  purl  to  be  then  pinned  on  it,  according 
to  their  form ;  after  which  the  lace  is  tg  be  Uid  down  on 
the  cushion,  and  the  figures  sq  fonqted  with  the  purl  tq 
be  sewed  on  it,  and  then  to  be  detached  from  the  cushion^ 

In  th^  third  and  last  method,  the  figures  or  ornamentA 
are  to  be  traced  upon  paper,  over  which  the  puf'l  is  (o  b^ 
pinned,  so  as  to  represent  their  form,  and  then  to  be  sewed 
to  itself  so  as  to  preserve  that  form  afterward^.  Th^ 
figures  thus  produced  are  then  to  be  detached  from  the 
paper,  and  may  be  sold  by  th^n^plves  separately,  to  serve 
as  ^  substitute  for  Brussels  sprigs  in  ornamenting  lace» 


Wr  understand  there  is  a  considerable  demand  for 
^ri}seel^  sprigs.  If,  therefore,  the  article  last  mentioue4 
}Xk  the  specification  can  be  made  equal  in  beauty  to  the 
Sruisels  sprigs^  or  even  sufficiently  approaching  to  them 
in  appefLnmce  so  as  to  cpme  at  all  in  competition  with 
tbepif  it  is  evident  that  this  circumstance  will  make  the 
patent  proportioaably  valuable. 


360 
FRENCH  PATENTS.. 

An  Account  of  Inventions  for  which  Patents^  or  Brevet  d'Intentioks^ 
have  been  obtained  in  Francey  and  which  are  now  expired* 


Brevet  d^ Invention  for  five  yeare^  granted  to  M*  Bkice  Maiziebre, 
mechanist,  Rouen,  fin*  a  method  of  saving  many  horses  employed  in 
mills,  by  applying  to  the  axle  of  the  lantern  wheel,  which  is  pat  in 
motion  by  ihe  hone  wheel,  afiy  with  four  arms,  each  carrying  a 

'  heavy  weight. 

This  brevet  requires  no  explanation  farther  than  what 
is  given  in  the  title;  we  have,  however,  to  observe,  that  the 
contrivance  is  of  ancient  date,  as  a  fly  of  the  same  sort, 
for  the  same  purpose,  and  having  four  arms  also,  is  de- 
scribed in  the  2d  Vol.  of  Desaguilier's  Experimental 
Philosophy,  published  in  1763,  as  being  used  in  Vauloiie's 
horse  engine  for  driving  piles. 


Brevet  ^Invention  for  fifteen  years,  granted  to  M.  J  B«  Molle&at, 
Jot  aprocessfi>r  extracting  soda  from  sulphate  of  soda*  Dated  June 
27,  1806. 

Dissolve  lime  or  calcareous  matter  in  pyrolignous 
acid,  either  cold  or  hot ;  the  liquor  will  then  become 
covered  with  a  vegetable  oil,  which  this  material  contains, 
and  which  may  be  separated  from  it  by  mechanical  means ; 
dissolve,  then,  in  the  liquor  thus  saturated  with  lime,  a 
quantity  of  sulphate  of  soda,  to  be  determined  by  the 
degree  which  the  calcareous  solution  will  indicate  by  the 
areometer  for  salts. 

By  this  process  the  sulphuric  acid  quits  the  soda,  and 
forms  with  the  lime  a  solid  salt,  which  precipitates  to^he 
bottom  of  the  vessel  that  contains  them. 

The  liquor  which  lies  above  the  sulphate  of  soda,  eva- 
poratied  and  crystallized,  will  yield  acetite  of  soda,  if  it  is 
wished  to  collect  that  salt ;  or  if  it  is  dried  and  burned, 
either  on  the  floor  of  a  reverberating  furnace,  or  on  the 
grate  in  the  front  of  a  furnace  prepared  for  that  purpose, 
it  will  give  carbonate  of  soda,  of  which  a  hot  lee  will  form, 
crystals  of  the  greatest  purity  by  refrigeration. 
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.  Mojktmf  lHck$  (or  tgaare  Am^}  of  Jtot/  cm<>  of  ehanotd  of  tpooJ^ 
aiu{  of  charcoal  of  turfi  ^eHh&ut  iht  uk  •fa  eemeni  of  eiay.    Dated 

«    .it 

T^x  jBethod  of  perf^miDg  this  consists  io  mixing  tbo 
fiopbufitibles  mentioned>  reduced  to  a  state  of  {k>wder^ 
with  a  glutinous  substenee^  whether  animal  or  vegetable^ 
the  price  of  which  is  as  low  as  possible.  Mt  Burette 
states  that  he  makes  use  of  residues  of  common. glue^ 
f  f  glutinous  pastes  made  of  flour^  and  of  those  produced 
by  lichens  and  mosses^  and  generally  of  all  other  suIh 
ftances,  except  the  earths^  which  haye  sufficient  tenacity 
to  re-unite  the  said  coal  or  charcoal^  in  a  solid  fotm. 

The  proportion  of  the  glutinous  matter  Which  is  to  be 
employed^  cannot  be  precisely  determined^ .  on  account  of 
its  greater  or  less  tenacity ;  but  a  certain  rule  for  aseer-^ 
fining  this  is  to  make  ^e  mixture  bo  that  tha  coal  ox 
charcoal  powder  may  have  sufficient  consistence,  when  H 
is  converted  into  the  bricks  (or  lumps).  A  simple  tri^ 
^ith  a  small  quantity  of  the  materials,  will  soon  show  the 
proper  proportions  of  the  mixture. 
,  With  regard  to  the  form  of  the  bricks,  that  in  common 
use  (for  building  bricks)  should  be  used. 


Brevet  ^Invention  Jbr  five  ^ears,  granied  to  MM*  Ahatbt^  and 
Bellkvillb,  of  PariSf  for  a  wheel  with  moveable  flash  boards. 
Psied  April  S3^  lgl6» 

This  wheel,  made  erf  wood,  is  composed  of  an  arber  or 
axle  of  an  octagonal  shape,  having  eight  frames  projecting 
fliom  it,  on  which  are  fastened  by  hinges  the  moveable 
flash  boards,  independent  of  each  other. 

This  arrangement  causes  the  flash  boards,  or  impellers; 
Which  4re  about  to  pass  out  of  the  water,  to  be  always  tA 
\  v^rlioal  position,  which  pi^v^ts  them  from  carrying  up 
^y  weight  of  wafer  with  them,  and  from  counteracting  ifk 
iny  inanner  the  effect  of  the  other  flash  boards,  which 
^iM^iM  theih*  sarAtoes  to  the  action  of  the  current. 
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Srevei  dTInvention  fit  Jive  years,  granted  to  M.  C^HAftLss/  cmtier,  di- 
Faris^for  making  raxors  wiih  metallic  backSj  and  with  blades  which 
may  be  changed*    Dated  February  27, 1817. 

The  backs  of  these  razors  are  made  Ml  in  all  th^ir 
proportions^  and  yield  to  the  ifile;  they  are  grooved  the 
whole  length  of  the  blade^  by  a  cutting  wheel  put  on  a 
lathe,  and  are  polished  by  a  buff  wheel,  mounted  also  on  fli 
lathe ;  the  upper  extremity  of  each  is  pierced  with  a  hole/ 
which  receives  a  screw  to  which  the  blade  is  hooked. 

The  blade,  which  is  of  cast  steel,  is  forged  flat,  and 
filed  on  a  mould,  which  corresponds  exactly  with  the  groove 
in  the  back ;  it  is  then  tempered,  and  afterwards  whetted 
to  finish  it. 

This  blade  has  at  its  back,  near  its  upper  extreniity,  a 
small  oblique  cavity,  which  forms  a  hook,  by  which  it  itf 
hooked  to  the  small  screw  of  the  back.  The  lower  ex- 
tremity of  the  blade  forms  a  re-entering  angle,  which 
rides  over  the  prolongation  of  the  back  at  the  place 
where  the  groove  terminates. 

When  the  blade  is  thus  fitted  in  the  groove  of  the  back, 
the  screw  is  turned  till  it  draws  together  the  two  iddes  of 
the  back  sufficiently  to  prevent  the  blade  from  moving  in 
any  direction. 

To  take  off  the  blade,  it  is  only  necessary  to  turn  back 
the  screw  that  keeps  it  in  its  place. 


Brevet  ^Invention  fir  Jive  years,  granted  to  M.  Crekeaux^  of  Paris, 
for  a  new  strap  for  whetting  razors.    Dated  July  12,  1810. 

VANNEK  OF  FBEFAKINO  THE  8TEAF. 

.  Take  a  piece  of  common  leather,  leave  it  to  soak  \Xk 
warm  water,  and  then  rub  it  over  with  a  matter  composed 
of  the  filings  of  cast  steel  dis^lved  in  aquafortis,  made 
red  hot  in  a  crucible,  and  pounded  to  reduce  it  to  powder. 
This  meagre  composition,  of  a  red  colour,  without  any 
sort  of  mixture  with  oil  or  grease,  will  make  the  strap 
different  from  all  those  hitherto  manufactured,  and  causQ 
it  to  produce  an  edge  preferable  to  that  given  by  the  hone 
or  the  polisher. 
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Tais  OpfeiAnrs  IIIvcrakic^  and  BatTiSR  MscRiKistj  being'  « 
i  jfracHeal  di$pla^  of  the  ManUjiictories  and  Mechanical  Arts  of  the 
>    United  Kingdom.    By  John  Nicholson^    Esq.  Civil  Engineer* 
8yo.  pp.  796.    Knight  and  Lacej,  1825. 

.  Tflis  work,  as  stated  by  its  author  in  the  preface,  is 
designed  as  a  companion  to  the  workshop.  Its  contents, 
besides  some  elementary  matter  on  the  mechanical  power, 
£cc»  with  which  it  commences,  consist  of  explanations 
and  accounts  of  milUgeering,  water-mills,  wind-mills, 
steam-engines,  hydraulic  engines,  accessory  machines, 
manufacture  of  metals,  manufactures  of  fibrous  mate- 
rials, various  mills  used  in  manufactures,  &c«.;  pottery, 
horology,  building  (divided  into  eleven  heads),  rail-roads, 
imd  locomotive  engines ;  with  an  appendix,  containing 
practical  geometry,  mensuration,  useful  receipts,  and  a 
glossary* 

r.  This  compilation  is  in  most  respects  well  executed^  the 
descriptions  plain  and  intelligible,  and  the  selections  for 
the  most  part  interesting  and  useful,  and  such  as  do  credit 
io.  the  industry  and  attention  of  the  author ;  and  on  the 
whole  it  is  a  very  respectable  performance^  which  would 
serve  well  as  a  book  of  reference  to  masters  and  em<* 
ployers,  and  to  gentlemen  out  of  trade,  who  must  occa« 
sionally  direct  workmen  on  their  estates,  ^d  to  those 
Ivh'o  on  any  other  account  are  desirous  of  the  variety  of 
useful  information  which  it  contains,  as  well  as  to  those 
for.  whom  it  was  intended ;  though  to  those  latter  not  so 
much  as  the  author  may  imagine. 

After  saying  this  much  in  Us  favour,  the  author  will,  we 
hope,  excuse  a  few  words  of  advice,  which  we  shall  offer 
,  chiefly  with  a  view  to  the  improvement  of  the  next  edition. 
It  is  obvious  that  where  so  many  articles  claim  to  be  in« 
serted)  brevity  must  be  studied ;  but  if  a  few  additional 
pages  would  make  a  book  more  complete,  we  think  nei- 
ther author  nor  proprietor  would  be  inclined  to  omit  them» 
if  convinced  of  their  utility. 

;  .The  very  interesting  subject  of  bridges  has  been  en- 
tirely omitted,  to  which,  including  some  notice  of  those 
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ovk  the  8tt»pM«i0Q  pnntifh  kitely  ereoidd,  a  ptgt  ctr  tiro 
might  have  been  advantageoualy  devote^^  witb  a  fe#  lines 
on  the  catenary  curve ;  or  at  least  themethpd  of  describing 
it  should  be  added  to  those  of  the  other  curves  most  in  u6e. 
*  The' very  good  pollection  of  hydraulic  engines  mould 
be  made  more  complete  by  an  account  of  Godwin'sa  b* 
gine ;  of  two  or  three  from  Ramelli  and  M.  Serviere }  and 
of  Qwyn's  patent  engine  i  the  figures  of  which  are  gisren 
in  the  23d  plate  of  Young's  Nat.  PhiL  under  tha  niimben 
313, 814,  315,  316,  and  317. 

Several  small  inaccuracies  in  the  plates  require  coirao^ 
tion»  though  the  general  execution  of  them  is  very  credit*' 
able  to  the  engraver ;  they  should  be  all  carefully  looked 
over,  and  compared  again  with  the  letters  of  refereneei 
as  in  several. instances  these  are  not  to  be  found  in  Ihf 
figures,  as  in  the  case  of  Bonnard's  wooden  piston ;  seve« 
rid  typographical  errors  also  require  oorreotion.  The 
index  is  not  by  any  means  full  enough  for  the  woik,  ttor 
is  the  glossary  as  correct  as  could  be  desired. 

Some  few  parts  in  the  elementary  portion  we  oottM 
wish  to  see  more  perfect ;  of  which  we  shall  instance  tha 
article  on  friction,  on  which  subject,  so  important  to  m»» 
ehanism,  only  twenty  lines  are  given,  and  those  by  nq 
means  satisfactory*  * 

In  a  few  instances  the  author  has  evidently  been  led 
away  by  the  forced  and  artifioial  oelebrity,  or  rather  pub* 
licity,  of  some  new  contrivances,  which  are  not  sanctioned 
sufficiently  by  experience,  or  satisfactory  proof,  to  merit 
the  eulogiums  he  has  unwarily  bestowed  on  tiiem;  of 
those,  the  most  conspicuous  is  the  machine  commonly 
called  Brown's  vacuum  engine,  but  in  reality  the  inven-» 
tion  of  the  Rev.  Mr.  Cecil,  -as  explained  in  a  paper  re* 
specting  it  in  our  Number  for  August  last,  in  which  is 
also  pointed  out  the  powers  and  defeela  of  the  contriirt 
anee,  and  ita  liability  to  oause  explosion. 

Next,  after  describing  Palmer's  single  raii-^way,  the 
author  states  that  ^^  this  urrangemBnt  certainly  secnu  to 
eiuupe  4h4  grand  pHmcifk  o^  le$semngfri€ti»f**  an  apsas* 
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tlon  oUginatii^  witb'  tiie  iaventor,  add  copied  from  ont 
ephemetal  publication  into  another  ifithout  consideration^ 
a  proceeding  which  sach  a  work  as  the  pfesent  surely 
onght  not  to  imitate ;  bnt,  if  we  are  mistaken,  and  the 
author  really  on  mature  reiection  is  itiil  of  this  opinion, 
we  should  be  glad  to  haye  his  reasons  as  an  ^igineer 
ski  ted  for  this  assertion,  and  some -fair  proof  given  in 
support  of  it^  of  which  as  yet  we  have  not  seen  thf 
slightest  appearance  in  any  of  the  many  accounts  which 
hare  appeared  respecting  this  rail-way.     Thirdly,   the 
praises  cf 'Messrs.  Taylor  and  Martineau's  steam-engine, 
and  the  high  opinion  which  the  author  etinees  to  have  of 
il,  by  selecting  a  draft  of  it  for  his  frontispiece,  do  not 
aeem  judicious.     The  engine,  as  to  it's  execution  and 
wofkmansfaip,  may  have  its  merit  ^  but  the  author  ought 
lo  have  known  the  radicsl  defiect  of  all  horizontal  steams 
eogines  sufficiently,  not  to  commit  himself  by  so  publi« 
an  approbation  of  them.    This  great  defect,  which  con-f 
sists  in  the  inequality  of  the  friction  of  the  piston  on'  the 
iMOii  cylinder,  that  must  in  a  short  time  totally  destroy 
the  figure  of  the  latt^,  has  been  attempted  to  be  remedied 
in  one,  of  a  similar  species,  now  used  at  the  tunnel  at 
Rotherhithe,  by  connecting  an  arm  to  the  cross-piece  to , 
which  the  piston  rod  is  attached,  which  arm  runs  in  the 
sune  direction  of  this  rod,  and  parallel  to  it,  and  is  sup* 
pcrrted  by  a  roller  at  its  farther  extremity,  that  moves  on  a 
bar,  fixed  purposdy  to  sustain  it ;  this  from  being  at  the 
ride  of  the  piston  instead  of  directly  over  it,  as  it  ought 
to  be,  aMs  to  the  friction  by  the  twist  which  it  gives  to 
the  fipume  of  which  it  forms  a  part,  so  as  perhaps  to  do 
some  mischief;   but  even  if  fixed  in  thi»  best  manner, 
unless  in  very  small  engines,  where  the  weight  of  th^ 
piston  must  be  trifling,  we  think  it  could  hardly  act  suA^ 
eietntty  well  tb  pat*  engines  of  this  sort  on  a  par  with  those 
which  have  vertical  cylinders,  though  certainly  the  idea 
of  this  improvement  is  judicious,  and  will  prevent  a  great 
part  of  the  i&jury  caused  by  the  inclination  of  the  cylin- 
deva^.  It  is  tn^e  Uiat  the  engine  at  the  tunnel  is  not  preU 
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cisely  an  horizontal  engine,  -as  each  of  its  cylinders  is 
placed  so  as  to  form  an  angle  of  46°  with  the  horison ; 
but,  proportlbnally  as  the  cylinder  deviates  from  the  per- 
pendicular, it  is  obvious  that  it  must  more  or  less  be  liable 
to  the  injury  stated^  and  so  far  be  defective. 

The  corrections  and  improvements  which  we  have  sug- 
gested for  a  future  edition,  would  require  but  a  very  few 
pages;  but  there  are  other  articles  which  ought  to  be 
added  to  it,  to  render  the  work  complete,  that  would  'per* 
haps  increase  its.  bulk  a  good  deal.  We  allude  to  accounts 
of  those  manufactures  and  arts,  of  which  no  notice  what« 
'soever  has  been  taken  in  it,  though  apparently  as  deserving 
of  it  as  some  of  those  which  have  attained  a  liberal  share 
of  attention,  of  which  we  >hall  only  mention  the  machi^ 
nery  used  in  the  stocking  business,  and  that  in  the  lace 
manufacture ;  the  latter  of  which  is  peculiarly  curious  and 
worthy  of  notice  as  a  mechanical  lesson,  and  both  are 
manufactures  of  importance,  in  which  great  numbers  of 
workmen  are  employed*  We  are  aware  that  the  limits  to 
which  a  work  of  this  kind  must  necessarily  be  restrained, 
may  be  urged  as  an  excuse  for  their  omission ;  but  we 
think  it  obvious  that  where  it  is  necessary  a  work  should 
not  exceed  a  certain  number  of  pages,  that  the  design  of 
it  should  be  equally  limited,  to  prevent  its  being  an  ar- 
bitrary selection  out  of  many  subjects  equally  comprised 
in  the  design,  but  impossible  to  be  brought  within  the 
bounds  prescribed.  Indeed,  were  works  to  be  published 
of  which  the  advantage  to  workmen  was  to  be  really  the 
chief  object,  we  are  inclined  to  think  they  had  much  better 
consist  of  single  treatises  upon  the  matters  most  necessary 
for  each  separate  trade,  than  of  collections  treating  of  a 
great  many  trades  and  manufactures,  and  where  of  course 
the  greatest  part  must  be  of  little  moment  to  those  of  any 
single  calling.  Treatises  of  this  kind,  with  a  few  on  those 
elementary  parts  of  science  in  which  most  trades  are  inte- 
rested, would  form  the  best  eompanions  far  the  workshop, 
as  every  workman  would  then  purchase  that  part  which 
best  suited  him^  without  being  obliged  to  lay  out  his  money 
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for  what  did  not  concern  him^  in  order  to  get  at  that  which 
was  immediately  applicable  to  his  own  business. 

But  taking  the  book  as  it  really  is,  without  limiting 
it,  as  the  author  has  done,  to  the  use  of  a  peculiar  class, 
we  think  very  well  of  it,  and  have  now  only  to  add,  that 
from  the  many  useful  tables  inserted  in  it,  and  the  general 
information  which  it  contains,  we  know  of  no  more  useful 
publication  as  a  work  of  reference  on  the  many  subjects 
of  which  it  treats,  that  can  be  purchased  for  more  than 
three  times  its  present  price  of  thirty  shillings. 
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William  Duesbuhy,  of  Boasal,  Derbyshire,  colour 
manufacturer,  for  a  mode  of  preparing  or  manufacturing 
of  a  white>  from  the  impure  native  sulphate^  of  barytes.*— 

I  Dated  September  29,  1826.' — Six  months  to  enrol  spe«> 

f  cification. 

I  John  Mabtineatt,  the  younger,  of  the  City  Road, 

Middlesex,  engineer,  and  Henry  William  Smith,  of 
Lawrence  Pountney  Place,  in  the  city  of  London,  Esq.  for 
improvements  in  the  manufacture  of  steel.  Communicated 
to  th^tod  by  a  foreigner.— Dated  October  6^  1825.-^Six 
months  to  enrol  specification. 

Sir  George  Catley,  of  Brompton,  Yorkshire,  Bart, 

)  for  a  new  locomotive  apparatus. — ^Dated  October  6, 1825. 

Two  months  to  enrol  specification. 

James  Shvdi  Bboadwood,  of  Great  Pultney-street, 
Middlesex,  pianoforte  maker,  for  improvements  in  small, 
or  what  are  commonly  called  square  pianofortes. — Dated 
October  6,  1826 .--•Six  mouths  to  enrol  specification. 
-  Thomas  Howard,  of  New  Broad-street,  London,  mer- 
chant, for  a  vapour  engine. — Dated  October  13,  1825.—^ 
Six  months  to  enrol  Specification. 
■'  Nathaniel  Kimball,  of  New  York,  merchant,  for 
a.process'of  converting  iron  into  steel.  Communicated  to 
him  by  a  foreigner. — Dated  October  13, 1 826.— Si  x  months 
to  enrol  specification. 
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'  Benjamin  SAiiNpERS^ofBromsgroyey  Worofetortfiir^^ 
button  manufacturer^  for  improyementfl  in  confitructiDgt  or 
making  of  buttons.—  Dated  October  13, 1826« — Six  mouths 
to  enrol  specification. 

Thomas  Dwyhh>  of  .Lower  Ridge<-street,  Dublin^  siU^ 
manufacturer,  for  improvements  in  the  maiiufacjiiure  of 
buttons.— Dated  October  13,  1825, — Six  months  to  enrol 
specification. 

Jqsbfh  Clisild  Danielii,  of  StoKa^  WiltSf  clotbiear^ 
for  improvements  in  machinery  applicable  to  the  weaving 
of  woollen  cloth. — ^Dated  October  13,  182i5. — Six  months 
to  enrol  specification. 

Josiah  Easton,  of  Braford,  Somersetshire,  Esq.  for 
improvements  in  locomotive  pr  steam  carriages  (  aii4  ^l^o 
in  the  manner  of  constructing  the  roads  or  ways  for  thf 
.same  to  travel  over. — ^Dated  October  13|  1825«*-Six 
xnonths  to  enrol  specificatipn. 

William  Hirst,  John  Wood,  and  John  RookrsoKj 
of  Leeds,  for  improvements  in  Qiachinery  for  raising  and 
•dressing  of  cloth. — Dated  October  21,  1825. — Six  monthi 
to  enrol  specification. 

Ralph  Stephen  Pbmbbeton,  and  John  MobgaNi 
of  Lanelly,  Carmarthenshire,  for  a  cDnsQli.da(ed  ^r  HoiXH 
bined  drawing  and  forcing  pump. — Dated  October  21| 
1826. — Two  months  to  enrol  specifiQation. 

GoLDswoRTnY  GunNEv,  of  Ai^yle-street,  Hiddlesei^i 
surgeon^  for  improvements  in  the  apparatus  for  raising  or 
generating  steam, — Dated  October  21,  1825«-^ix  roopfths 
to  enrol  specification* 

.  Lemuel  Wellman  Weight,  .  of  Princesostreet,  LaiUft 
beth,  Surrey,  jengineer,  for  improvements  in  the  construe^ 
(ion  of  steam-engines. — Dated  October  21,  ISSd^'^ix 
paontha  to  enrol  specification* 

Heney  Constantine  Jennings,  of  Devonshire^ 
street,.  Middlesex,  practical  chemist^  for  impcovem^ntd  in 
fbe  process  of  refining  sugar.-^Dated  Ootober  22,  18^5i 
Six  months  to  enrol  tpeoification* 
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^Specification  of  the  Pcdent  granted  to  William  Gilmak^  ofWJiUe* 

chapel  Road,  Middlesex,  Engineer,  and  James  William  Sowerby> 

'  .    tjf  Birchin  Lane,  London,  Merchant,  for  certain  intprCvementi  in 

I  generating  steam,  and  on  engines  to  be  vjorked  iff  steum  or  Either 

^  elastic  fluids.    Dated  April  13,  1895. 

WITH  A  PLATB. 

"  To  ftll  to.  whom  these  preeents  shall  come,  8cc.  iic% 
Now  know  ye,  that  in  compliance  with  the  'said  proviso, 
we,  the  said  William  Gilman  and  James  William  So werby, 
do  hereby  declare  that  the  nature  of  our  said  invention, 
and  the  manner  in  which  our  said  improvements  are  to  be 
performed  and.  carried  into  effect,  are  set. forth  and. ex- 
plained in  and  by  the  sheet  of  drawings  hereunto  annexed, 
and  by  the  following  description  thereof,  (that  is  to  say) : 
Our  improvement  for  genienlting  or  producing  steam  .con* 
sists  in  plaining  one  or  more  cylindrical  boilers, .  b  b, 
horiKontally  over  the  fire  place,  c,  of  ou^  furnace,  as  seen 
in  the  sections,  figs.  2  and  3,  (PI.  XII.)  within  which  boilers 
are  shafts  or  axles,  ddddj  running  through  their  whold 
iei^h,  >diieh  shafts  have  leaves  or  paddles  attached  to 
them ;  and  being  connected  together  by  the  cross  shaft 
and  bevelled  geering,  shown  in  fig.  1,  they  form  agitators* 
VOL.  I.  .2c.       .   -  . 
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These  agitators  are  causecL  to  revolve  within  the  said 
boilers  by^  the  engine,  or  other  adequate  means,  with 
sufficient  velocity  to  give  motion  to  the  water  injected  into 
the  said  boilers,  for  the  purpose  of  being  converted  into 
steam,  by  which  means,  and  the  assistance  of  its  centri- 
fugal force,  the  said  water  is  spread  in  an  extremely  thin 
sheet  over  the  whole  internal  surface  of  the  metal  whereof 
such  boilers  are  made«  and  by  tlie  said  leaves  being  fixed 
obliquely,  or  at  an  angle  with  the  shafts  or  axles,  the 
water  is  thereby  carried  or  worked  forward  from  the  ends, 
at  which  it  is.injeeted  to  the  other  ends  of  the  said  boilers. 
Or  this  carrying  or  working  forwards  of  the  injected  water 
may  be  effected  by  its  own  gravity  (and  without  obliquity 
in  the  leaves)  if  the  boilers  are  fixed  in  duly  inclined  po^ 
sitions,  and  the  water  be  injected  at  their  upper  ends.  The 
Wftter  may,  with  the  use  of  horizontal  boilers,  be  injected 
at  either  end,  and  the  steam  be  taken  out  at  the  same  or 
contrary  end  of  either  of  the  boilers,  as  convenience  may 
suit.     The  agitators  are  either  used  simply  as  above 
described^  or  with  concentric  cylinders  of  thin  copper  or 
other  suitable  metal^  fixed  on  their  arms,  as  sheown  by  the 
dotted  lines  in  the  sections,  figs.  2  wd  3,  and  they  have 
the  leaves  or  paddles  attached  to  their  circumference. 
The  object  of  this  arrangement  is  to  prevent  the  water 
from  being  carried  with  the  steam  into  Uie  steam  pipe,  p, 
of  the  engine.    And  in  order  to  prevent  the  agitation  of 
the  water  in  boilers  used  for  generating  steam  on  board  of 
boats  or  vessels,  or  in  carriages  to  be  propelled  thereby, 
from  interrupting  or  rendering  irregular  the  generating  or 
gnpplying  of  steam  to  the  engine,  we  sometimes  provide 
a  steam  chamber,  separated  from  the  upper  part  ot  such 
boiler  by  a  valve  or  valves,  opening  into  such  chamber. 
These  aforesaid   concentric  cylinders,   (or  cones,  if  the 
fancy  of  the  engineer  should  lead  him  to  make  the  ends 
of  different  diameters)  being  mounted  within  the  boilers,. 
admit  the  steam  through  the  numerous  minute  holes  with 
which  their  whole  surface  is  .pierced,  with  the  exception 


q{  a  atrip  or  line,  about  two  inches  wide,  immediately  ad^ 
joining  and  miming  parallel  with  the  face  of  each  leaf  or 
paddle,  which  unpierced  atrip  eupports  and  aeaista  in 
eanrying  the  newly  injected  water  whibt  it  i«  acquiring 
the  neeesaary  momentnmi  and  is  spread  oa  the  internal 
anrfiices  of  the  boilers,  and  ia  being  heated.  The  ateamt 
after  passing  through  these  minute  holes  into  the  insidea 
of  the  revolTing  internal  cylinders,  flows  through  tbo 
steam  connecting  pipes,  r,  figa.  1  and  2,  which  pipea  are 
eunred  so  as  to  project  within  the  boiler  as  far  as  the 
anna  of  the  agitators  will  permit,  wherel^  the  steam 
flowing  to  the  working  cylinder  of  the  engine  (instead  of 
sweeping  the  sides  when  the  boilers  are  small,  and  carrying 
with  it  a  portion  of  the  water),  is  compelled,  as  fast  an 
such  steam  is  produced,  to  pass  through  the  minute  holes 
in  the  revolviqg  cylinders  at  right  angles,  by  which  that 
eflect  is  avoided.  The  tiers  of  tubing  or  pipes,  No.  1, 2^ 
3,  4,  sections,  figs.  2  and  3,  are  traversed  by  the  water 
destined  to  supply  the  boilers,  length  by  lengthy  in  eveiy 
tier  successively,  from  No.  1  to  No.  4 ;  and  the  said  water 
likewise  passes  through  those  other  pipes  that  line  the 
fire  place  on  each  side,  previous  to  the  entrance  of  such 
water  (when  considerably  heated)  into  the  ehadibers  of 
the  transfer  pumps,  1 1,  fig.  1.  The  forcing  pomps,  f  f, 
fig.  1,  inject  the  cold  or  new  supply  of  water:  o  is  the 
cold  water  reservoir :  h  the  suction  tube :  n  m  the  injection 
pipe  connected  at  n,  figs.  2  and  3,  with  the  first  tube  or 
pipe  in  the  upper  tier.  The  transfer  forcing  pumps,  1 1> 
receive  the  heated  water  by  the  pipe,  k,  connected  to. the 
last  tube  or  pipe,  k,  fig.  3,  of  the  system  of  such  pipes, 
lining  the  fire  place,  firom  the  chambers  of  which  pump 
the  said  water  ia  forced  through  the  pipe,  hhhhh,  figs.  1 
and  2,  into  the  boilers;  and  when  there,  is  carried  or 
worked  forward  by  the  agitators  in  the  manner  as  before 
stated.  The  arrangement  of  these  pumps  is  such,  that  on 
their  being  put  in  motion  (by  any  of  the  usual  methods)^ 
a  certain  quantity  of  coti  waten  prcqportionate  to  the  bore 

2c2 
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and  length  of  stroke^  nvill  be  injected  by  one  of  the.  puoips, 
Pi  into  the  upper  tier  of  tubeing,  and  during  the  same  time 
an  equal  supply  of  the  heated  water  will  be  obtained  in  the . 
chamber  of  the  transfer  pump^   i^  which  is  connected 
therewith^  and  vice  versa.     Hence,  the  tubeing  is  kept 
continually  full,  whilst  security  is  obtained  by  a  safety 
valve  on  the  pipe,  N,  fig,  1,  as  shown  therein.    These 
forcing  pumps  and  the  reservoir  may  be  placed  in  any 
convenient  station,  their  situation  being  quite  immaterial. 
In  another  modification  of  the  apparatus. for  producing 
steam  as  above  described,  the  transfer  forcing  pumps,  1 1, 
fig.  1,  are  not  employed  ;  but  the  water  is  allowed  to  flow 
to  the  boilers  from  the  tubeing  or  pipes,  extending  between 
N  and  K,  and  through  the  pipe,  l,  which  last  pipe  is  in 
this  case  directly  connected  to  the  pipe,,  k  ;  the  short 
branch,  tubes,  or  pipes,  that  connect  the  pjpe,  l,  with  the 
boilers,  are  sometimes  extended  in  length  sufficiently  for 
each  to  have  a  stop  cock  introduced  thereon,  by  which 
the  size  of  the  passages,  and  consequently  the  supply  of 
water,  may  be  regulated.    The  deposited  matters   pre- 
viously held  by  the  water,  suspended,  or  partly  in  solu- 
tion, and  the  superfluous  water,  are  carried  forward  by 
the  agitators,  and  received  by  the  tube  or  pipe,  o,  fig.  2, 
and  are  conducted-  by  the  tube,   s,  figs.  1  and  2,  and 
occasionally  admitted  through  the  cock.  No.   1.     The 
passage  of  this  cock  is  then  closed,  and  the  cock,  No.  2,* 
immediately  opened,  when  the  fluid  contents  between  the 
cocks  will  be  discharged,  and  steam  supply  its   place. 
These  cocks  are  to  be  opened  and  shut  by  the  engine. in 
any  of  the  usual  methods,  and  the  boilers,  without  the  aid 
of  the  engine  man,  are  thereby  kept  clean,  and  the  super- 
fluous water  discharged  into  a  close  vessel,  e,  and  the 
'steam  that  will  separate  frt>m  it  is  conducted  through  the 
dotted  tube,  .shown  in  fig.  1 ,  into  the  reservoir  of  cold 
water,  G,  where  it  is  condensed,  audits  heat  saved.    The 
quantity  of  water  injected  ss  to  be  regulated  according  to 
the  superfluous  water  4ischarged  through  o^  by  shifting 
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the  cotij^liiig  rod  that  works  the  lever,  t,  of  the  said  puDipsj 
F  F,  and  1 1,  into  one  or  other  of  the  pin  holes  provided  in 
such  lever.  The  connecting  pipes  between  the  boilersy 
as  also  the  steam  pipe,  p,  and  the  injection  water  pipe,  l> 
form  simple^  passages,  as  the  drawings  exhibit ;  or  as  they 
may  have  valves  opening  upwards,  whilst  the  pipes,  o, 
have  their  valves  opening  downwards,  by  which  arrange^ 
ment,  in  case  of  accident  from  the  bursting  of  one  boiler, 
the  steam  in  the  other  is  secured.  In  the  first  case,  the 
passage  of  the  water  to  the  boilers  is  permitted  without 
regulators  ;  in  the  second  case,  the  valves  form  regulators 
from  their  lift  or  degree  of  opening  being  extended  or 
contracted,  as  the  case  may  require,  which  is  effected  by 
the  action  of  the  screw,  a,  fig.  7  ;  but  when  valves  are  not 
used,  cocks  are  introduced  for  that  jpurpose,  if  found  de- 
sirable ;  and  the  steam  pipes,  p,'  should  be  furnished  with 
a  capacious  and  well  constructed  safety  valve.  These 
boilers  should  be  made  of  scrap  iron,  without  joint  or 
rivets,  with  the  exception  of  the  end  at  which  the  agitators 
are  introduced,  and  may  be  lined  and  coated,  or  not,  with 
copper  or  other  metal,  to  prevent  corrosion.  They  may 
be  used  in  any  number,  in  the  manner  above  shown,  re- 
cefiving  their  supply  of  water  either  after  it  has  traversed 
the  system  of  heating  tubes  (No.  1  to  5),  or  else  directly 
by  the  forcing  pumps  from  the  reservoir,  g.  Another 
form  of  arranging  the  boiler,  b,  and  tubeing,  Nos.  1,  2, 
3,  and  4,  is  effected  by  placing  the  cylindrical  boilers 
across  or  transversely  to  the  .furnace,  and  the  tiers  of 
tubeing  or  pipes  likewise  in  the  same  direction,  instead  of 
lengthways  of  the  fire-place,  c,  as  we  have  shown  by  the 
figs.  2  and  3 ;  but  that  part  of  the  system  of  tubes  or 
pipes  which  lines  the.sides  of  the  fire  place,  shoald  be 
continued  in  the  longitudinal  position,  as  described  in  the 
.figures.  In  case  of  using  transverse  boilers  and  tubeing, 
the  ends  of  the  boilers,  with  the  steam  and  water  pipes, 
together  with  the  shafts,  d,  and  bevelled  geering,  which 
gives  motion  to  the  agitators,  as  seto  in  fig.  1,  will. 
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instead  of  projecting  orer  the  fire  doon/  at  the  end  Of 
the  furnace,  c,  be  ranged  along  the  side  of  the  fuinace, 
and  therefore  out  of  the  way  of  the  person  tending  the 
&e.  The  contrary  ends  of  the  cylindrical  boilers^  b,  will 
be  supported  by,  and  either  project  or  not  through^  the 
other  side  of  the  furnace^  sufficiently  for  the  yerttcal  tube 
or  pipe,  o,  fig.  2,  .to  be  attached  to  them,  either  on  the 
putftide,  or  else  within  the  furnace,  or  within  the  thickness 
of  its  walls,  as  occasion  may  require.  The  tiers  of  tubeing 
or  pipes  may  be  ranged  across  or  transTerseiy  to  the  fire 
place,  whedicr  the  boilers  are  in  the  same  direction,  or 
are  placed  longitudinally,  with  respect  to  such  fire  place ; 
and  the  ends  of  such  tubeing  or  pipes  may  be  supported 
withinside  the  casing  or  walls  which  form  die  external 
parts  of  the  fines  and  furnace,  such  casing  or  walls  being 
Gomposed  of  brick  work,  metal,  or  any  other  fit  material ; 
or  the  ends  of  such  tubeing  or  pipes  may  be  allowed  to 
project  through  the  sides  of  the  furnace,  so  as.  to  admit 
all  the  conical  joints,  (as  shown  in  fig.  6,  hereinafter  to  be 
deeciibed)  to  be  in  view ;  and  likewise  the  connecting 
tubes  or  pipes,  5,  6,  figs*  2  and  8,  that  form  the  passages 
from  tier  to  tier  respectively,  so  as  to  permit  of  adjustment 
when  requisite.  Ilie  ends  of  the  tubes  or  pipes  are  re* 
ipteseated  in  the  drawing  as  being  closed ;  but  one  or  both 
mds  of  each  of  them,  if^  desirable,  may  be  secured  with 
a  screw  plug,  which,  can  be  taken  out  at  pleasure,  to  allow 
the  tubes  or  pipes  to  be  cleared  from  time  to  time  of  any 
eediment  or  incrustations  which  may  be  deposited  in 
tiiem%  We  do  not  confine  ourselves  wholly  to  using  these 
cylindrical  boilers  with  agitators,  but  we  sometimes  apply 
them  without  agitators,  filling  them  half,  or  any  other  fit 
degree  of  fulness,  and  cause  them  to  receive  their  supply 
of  water  ftx>m  the  tubeing,  as  before-^nentioned,  or  other* 
wise  ;  and  we  sometimes  arrange  such  cylindrical  boilers 
in  more  than  one  tier,  as  circumstances  may  require.  In 
eiAer  case  they  become  much  more  effectual  in  the  pro* 
duetion  of  high  or  of  low  steam>  than  the  immense  boilers 
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or  magazines  now  in  uae,  though  our  improved  boilers 
seldom  exceed  tweatj  inches  in  diameter  for  low  steam, 
and  decrease  from  that  to  ten  inches,  or  under,  in  propoiv 
tion  to  die  height  or  strength  of  the  steam  required  to  be 
generated  ;  and  hence  they  are  ftot  only  rendered  fiir 
more  secure,  but  require  much  less  room  dian  the  boilers 
now  in  use.  The  tiers  of  boilers  and  tubes  or  pipes, 
No(8.  I,  2,  3,  4,  as  shown  by  the  sections,  figs.  2  and  3, 
form  the  bottoms  and  tops  of  flues  successively,  whioh 
flues  are  very  shallow  in  depth,  and  are  floored  with  fire 
clay  or  loam,  or  any  other  fit  material,  and  they  extend 
the  whole  width  of  the  furnaces,  whereby  the  hot  air  and 
vapours  are  thereby  spread,  and  the  caloric  is  much  more 
effectually  taken  up  by  the  water  dian  if  conducted  in  a 
square  volume,  more  especially  as  the  water  contained  in 
each  tier  of  pipes  upwards  decreases  in  heat,  as  they  ap- 
proach the  place,  n,  of  injecting  the  new  supply ;  aad 
the  diminishing  heat  of  the  volume  of  air  and  vap^oors  in 
their  passage  from  the  fire  through  the  flues  being  then 
brought  nearly  in  contact  with  water,  proportionally  iib- 
creasing  in  coldness,  such  air  waA  vapours  continue  to 
give  out  theirheat  to  the  said  water  until  their  final  dis* 
charge  into  the  chimney,  u.  Fig.  4  is  an  horisontal  seo^ 
tion  through  the  centres  of  a  tier  of  tubes  or  pipes,  and 
shows  the  manner  in  which  the  tubes  or  pipes  are  connected 
together.  Botii  ends  of  each  tube  are  closed,  and  a 
^onical  hole  bored  in  ihe  contrary  side  at  each  end,  in 
which  holes  are  fitted  hollow  double  cones,  that  form  the 
passages  between  each  pair  of  ends.  These  cones  are 
made  of  copper,  or  other  suitable  metals,  and  being  ground 
into  their  holes  or  seats,  render  the  joints  completely  tight. 
Fig.  5  shows  one  end  of  a  tier  of  tubes  or  pipes,  and  ex* 
fatbits  the  method  of  securing  these  conical  joints:  b  is 
an  oblong  square,  formed  of  any  suitable  metal,  of  any 
desirable  thickness  and  width,  having  the  strong  screw, 
n,  tapped  into  the  end.  After  the  ends  of  a  tier  of  tabes 
have  been  introdaced  into  ihe  opening  of  the  firame,  having 
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alternately  the  b^ow  double  cones;  andtlie  carved  Uockft, 
auj  properly  adjusted  between  Ae  tubes,  as  seen  in  the 
figure,  this  one  screw  will  be  fully  equal  to  the  forcing 
and  retaining  of  the  whole  of  the  cones  in  their  places. 
For  increasing  the  effects  of  the  coals,  wood,  or  other 
ordinary  fuel,  used  in  generating  steam  in  boilers  on  board 
boats  OT  vessels,  or  in  carriages,  to  be  propelled  thereby, 
we  sometimes  mix  with^  add  to,  or  sprinkle  upon  the  said 
fuel,  either  tar,  pitch,  or  any  resinous  or  inflammable 
substances,  either  mineral  or  vegetable.  To  elucidate  the 
principle  on  which  our  engines  act  for  employing  the 
power  of  steam  operating  expansively,  we  refer  to  fig.  6, 
which  may  be  supposed  to  represent  a  cylinder, '  27  ieet 
high,  and  one' inch  area  in  the  bore.  On  the  left  hand  is 
written  the  number  of  feet,  commencing  at  the  bottom ; 
and  opposite,  on  the  right,  are  the  comparative  degrees 
of  power  that  steam,  of  500 lbs.,  presses  on  each  square 
inch,  is  capable  of  exerting  at  each  expansion,  (taking 
the  contractions  and  expansions  of  steam  by  variations 
of  pressure  in .  the  same  ratio  as  those  of  air).  Now 
suppose  the  firstfoot  to  be  filled  with  steam  of  500 lbs. 
per  inch,  and  thai  no  more  steam  be  allowed  to  enter, 
the  result  would  be  that  it  will  expand  and  lift  the 
piston  until  it  fills  the  whole  cylinder  in  a  decreasing  ratio 
of  power,  as  shown  by  tlie  figures  on  the  right.  These 
figures,  added  together,  produce  the  aggregate  amount  of 
1939  pounds  weight,  which  one  foot  of  such  steam,  by  its 
expansive  action,  is  capable  of  lifting  one  foot  high ;  but 
it  is  .manifest  that  so  applying  high  steam  in  one  cylinder 
is  not  useful  to  practicable  purposes,  because  of  the  very 
great  difference  in  its  mechanical  force  when  near  to-  the 
commencement,  and  when  near  to  the  termination  of  the 
stroke  of  the  piston.  Therefore,  to  obviate  this,  and 
partly  equalize  the  power,  we  add  two  or  more  cylinders, 
as  the  case  may  require,  increasing  and  apportioning  the 
area  of  each  succeeding  cylinder  to  the  diminishing  power 
of  the  steam.    Thus,  if  a  non-condensing  high  pressure 
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engine,  with  two  cylinders,  be  reqiiired,  allowing  the  waste 
steam  to  escape  into  the  atniospbere,  or  otherwise  em- 
ploying it^  we  fill  the  first  cylinder  in  part  only,  or  else 
wholly,  from  the  boilers,  until  the  piston  in  the  first 
cylinder  has  reached  its  limit,  according  to  the  strength  or 
power  at  which  it  is  intended  to  generate  the  steam ;  and 
when  the  piston  in  the  first  cylinder  has  reached  its  limit, 
according  to  the  strength  or  power  at  which  it  is  intended 
to  generate  the  steam,  and  when  the  piston  in  the  first 
cylinder  has  performed  its  stroke,  a  communication  is 
then  opened  between  that  and  the  second  cylinder,  against 
the  piston  of  which  it  acts  expansively.  The  first  cylinder 
having  become,  as  it  were»  a  steam  chamber  to  the  second, 
these  two  pistons  may  either,  1st,  move  together  in  the 
same  direction,  or  else,  2d,  they  may  move  in  contrary 
directions.  In  the  first  ca^^e,  viz.  when  the  two  pistons 
move  simultaneously  in  the  same  direction,  the  steam  from 
the  boilers  is  admitted  above  the  piston  in  the  first  cylinder, 
and  presses  on  its  top^  whilst  the  steam  beneath  this 
piston  (which  was  admitted  from  the  boilers  in  the  pre- 
vious ascending  stroke),  from  its  expansive  power  passes 
through  a  communication  then  opened  to  the  upper  side 
of  the  piston  in  the  second  cylinder,  which  it  presses 
downwards  at  the  same  time,  in  conjunction  with  the  first 
piston,  and  vice  versa.  In  the  second  case,  viz.  when  the 
pistons  at  the  same  time  are  one  going  down  and  the 
other  up,  the  steam  from  the  boilers  is  acting  upon  the 
top  of  the  first  piston,  whilst  the  steam  (previously  ad- 
mitted) beneath  this  piston  is  expanding  against  the  under 
side  of  the  second  piston,  and  pressing  it  upwards.  This 
decreases  the  resistance  (as  in  the  above-mentioned  case) 
on  the  under  side  of  the  first  piston,  and  occasions  it  to 
be  carried  downwards  at  the  same  time  by  the  steam 
flowing  from  the  boilers,  and  vice  versa.  In  the  foregoing 
descriptions  of  the  expansive  use  of  high  steam  in  two 
cylinders,'  without  condensing  the  first  half  of  a  complete 
stroke  (up  and  down,  or  down  and  up),  or  so  much  of  the 
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tiperatiotiB  connected  with  a  complete  Btroke  by  the  pistoiiy 
are  detailed  an  are  common  to  a  single  acting  engine^  and 
'idso  to  a  double  acting  engine ;  and  by  the  phrase  vice 
rersa,  as  used  above,  the  reyersed  operations  in  the  last 
halFof  a  complete  stroke,  necessary  for  completing  a  doable 
acting  stroke,  are  intended.    But  when,  instead  thereof, 
a  single  acting  stroke  is  required,  then,  at  the  end  of  the 
first  half  of  a  complete  stroke  (that  is,  when  the  piston 
was  either  gone  up  or  down,  but  not  returned),  the  con^ 
nections  with  the  boilers,  and  also  widi  the  atnrosphere, 
are  to  be  cut  off,  and  other  communications  are  at  the 
same  moment  to  be  opened'  between  the  top  and  the 
bottom  of  each  cylinder  respectively,  in  order  th&t  the 
descent  of  the  counter  weight  (whether  this  consists  of 
pump  rods  or  any  other  lead),  on  the  opposite  end  of  the 
beam,  may  displace  the  steam  in  each  cylinder,  and  cause 
it  to  occupy  the  opposite  ends  thereof,  ready  for  repeating 
the  operations  already  described.    As  a  further  improve- 
ment on  engines  to  be  wrought  by  steam,  we  attach  a 
^forcing  pump  or  pumps  to  the  boiler  or  boilers,  or  to  the 
steam  jMpes,  or  any  chambers  connected  with  the  boiler  or 
boilers,  for  the  purpose  of  frequently  proving  their  strengthi 
by  forcing  water  into  all  or  either  of  them,  until  the  water 
lifts  a  safety  valve  or  valves,  loaded  in  any  requisite  degree. 

In  the  drawings  hereunto  annexed,  and  in  the  foregoing 
descriptions,  we  have  shown  and  described  several  parts 
and  things,  which  are  already  known  and  iu  use,  respecting 
which  parts  and  things,  singly  and  apart,  we  lay  no  claim 
of  invention  or  exclusive  use,  but  only  as  such  parts  and 
things  are  or  may  be  combined  and  applied  for  carrying 
olir  said  invention  into  effect,  in  the  manner  hereinbefore 
described. 

And  we  do  hereby  expressly  ascertain  and  limit  our 
claims  under  the  hereinbefore  in  part  recited  patent,  to  the 
following  particulars,  (that  is  to  say) : — First,  we  claim  the 
principle  of  spreading  thin  sheets  of  water,  by  means  of 
revolving  agitators^  over  the  internal  surfaces  of  cylindrical 
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boilers,  when  placed  horizontallyy  or  bat  moderately  in- 
clined, in  the  modee  hereinbefore  described.  Secondly, 
we  claim  the  particular  arrangements  of  the  tube  lined 
fire  place  and  flues,  which  are  shown  in  figures  1,  2,  and 
3,  and  described  herein,  with  their  several  modifications 
that  are  mentioned,  for,  the  purpose  of  heating  the  water, 
previously  to  its  being  introduced  into  our  boilers. 
Thirdly,  we  claim  the  mode  of  connecting  and  joining 
toge&er  our  tubes  or  pipes  in  each  of  the  tiens  which^is 
•shown  in  figures  4  and  6,  and  described  herein.  Fourthly, 
we  claim  the  having  of  a  forcing  pump  or  pumps  constantly 
attached  to  the  boilers,  or  steam  pipes,  or  chambers,  for 
the  purpose  of  readily  proving  their  strength  on  all  nece^ 
sary  occasions.  Fifth,  wO'  claim  the  applying  of  tar  or 
pitch,  either  mineral  or  vegetaUe,  to  increase  the  inflam- 
mability, and  perfect  the  combustion  of  ordinary  fuel 
used  for  the  generating  of  steam,  An|l  sixth,  we  claim 
the  principle  of  using  high  steam  in  two  or  more  iiteam 
engine  cyhnders  without  condensing  (to  assist  our  engine 
by  the  vacuum  formed  thereby),  in  the  manner  hereinb^ 
fore  described* 
In  witness  whereof,  Sec 


Spec^0tioii  of  the  Patent  grmtedio  Chasleb  Cwosb,  ^Porteea,  im 
ike  county  ff  Souikampton,  Iro/mowger,  for  on  intprovemenl  in  the 
coHsiruetwtt  of  locks.    Dated  June  15,  1824. 


WITH  AN  ENGRAVING. 


TO  all  to  whom  these  presents  shall  come,  &c. 
iVoto  know  ye,  that  in  compliance  with  the  said  proviso,  I, 
the  said  Charles  Chubb,  do  hereby  declare  that  the  nature 
of  the  said  invention^  and  the  manner  in  which  the  same 
is  to  be  performed,  are  particularly  described  and  ascer- 
tained in  and  by  the  drawings  which  are  hereunto  annexed, 
and  by  the  following  description  thereof,  (that  is  to  say)  : 
My  said  improvement  in  the  construction  of  locks  is  ap« 


380  Patent  for  an  improvement  in  Lock^ 

plicable  only  to  that  description  of  lopks  generally  known 
under  the  denomination  of  Chubb's  Patent  Detector  Lock, 
and'  for  which  letters  patent  were  granted  to  Jeremiah 
Chubb,  of  Portsea,  bearing  date  at  Westminster  on  or 
about  the  third  day  of  February,  in  the  fifty-eighth  year 
of  the  reign  of  his  late  Majesty,  King  George  the  Third, 
and  in  the  year  of  our  Lord  one,  thousand  eight  hundred 
and  eighteen  ;*  and  in  order  that  the  application  of  my 
said  improvement  may  be  distinctly  understood,  I  will 
first  briefly  describe  one  of  the  said  patent  detector  locks, 
furnished  with  what  the  patentee  denominated  detecting 
mechanism.  The  detector  is  a  detent  or  lever,  moving 
upon  a  fixed  centre  pin,  being  formed  with  a  hook  or 
catch,  adapted  to  interlock  with  a  notch  or  stud  in  the 
bolt  of  the  lock,  so  as  effectually  to  stop  and  resist  the 
motion  of  such  bolt,  whenever  the  detector  is  moved  on 
its  centre  pin  so  as  to  come  into  contact  with  the  bolt ; 
but  if  the  detector  is  moved  on  its  centre  pin  so  as  to  be 
clear  of  the  bolt,  it  will  then  make  no  opposition  to  its 
motion.  The  detector  spring  is  a  spring  applied  to  the 
detector  in  such  a  manner  as  to  urge  its  hook  or  catch 
towards  the  bolt,  when  the  detector  is  moved,  so  as  to 
bring  the  said  hook  or  catch  nearer  \o  the  bolt  than  a 
certain  position  which  maybe  called  the  point  of  detection ; 
at  the  same  time  the  said  detector  spring  will  urge  the 
detector  hook  away  from  the  bolt,  whenever  the  same  is 
at  a  greater  distance  from  the  bolt  than  the  said  point  of 
detection.  The  detector  is  so  placed  as  to  be  operated 
upon  by  the  tumblers  of  the  lock  when  the  whole  or  any 
of  them  are  raised ;  and  if  any  of  the  tumblers  is  raised 
too  high,  (that  is  to  say,)  is  i^oved  further  from  the  centre 
of  motion  of  the  key  than  the  required  position  in  which 
the  notch  in  such  tumbler  comes  opposite  to  the  stud  of 
the  main  bolt  (in  order  that  the  main  bolt  may  pass  to 
open  the  lock),  then  such  tumbler  which  has  been  too 
much  raised  will  move  the  detector  beyond  or  within  the 
point  of  detection,  in  which  case  the  detector  spring  will 
*  See  Repertory^  Second  Series,  Vol.  xzxiv.  p.  321.. 


Patent  for  an  impr&t>emmt  in  Locks.  381 

throw  the  hook  of  the  detector  into  contact  with  the 
bolty  and  the  detector  will  thereby  effectually  fitop  any 
motion  of  the  bolt,  even  though  the  tumbler  which  occa-^ 
sioned  the  detection  should  be  restored  to  its  proper 
position.  For  though  any  one  of  the  tumblers  which  may 
be  raised  too  high  will  operate  against  the  detector  to 
throw  its  hook  into  the  notch  in  the  bolt,  yet  there  is  no 
connexion  between  such  tumbler  and  the  detector,  whidi 
can  occasion  the  detector  to  leave  its  then  position.  As 
the  true  key  of  the  lock  will  raise  each  tumbler  to  its  re- 
quired position,  and  no  further,  it  will  never  throw  the 
detector  beyond  or  within  the  point  of  detection  ;  conse- 
quently, the  detector  spring  will  always  keep  the  detector 
hook  disengaged  from  the  bolt ;  but  if  a  false  key  or  a 
picklock  be  employed  to  raise  the  tumblers,  there  will  be 
every  probability  that  some  one  will  be  raised  too  high, 
and  will  move  the  detector  beyond  the  point  of  detection, 
so  that  the  detector  spring  will  then  throw  the  hook  into 
contact  with  the  bolt.  In  this  state  the  lock  is  what  is 
called  detected,  and  the  possession  of  the  true  key  has 
evidence  that  an  attempt  has  been  made  to  violate  the 
lock,  because  the  said  true  key  will  not  now  open  it ;  fer 
neither  the  true  key  or  tumblers  have  any  means  of  com- 
munication with  the  detector  after  it  has  passed  within  the 
point  of  detection.  The  remaining  parts  of  the  detecting 
mechanism  are  for  the  purpose  of  regulating  the  lock,  or 
releasing  its  bolt  from  the  hook  of  the  detector.  They 
are  as  follows  : — The  regulating  bolt  is  a  slider  within  the 
lock  adapted  to  operate  upon  the  detector  in  such  manner 
as  to  raise  or  remove  the  hook  thereof  away  from  the  bolt 
of  the  lock  beyond  the  point  of  detection,  and  it  is 
operated  upon  by  an  adjusting  instrument,  which  is  called 
the  regulating  key,  which  may  be  similar  in  form  to  other 
keys,  but  so  made  as  not  to  open  the  lock,  it  being  de- 
signed only  to  discharge  the  detector,  and  regulate  the 
lock,  by  restoring  its  parts  to  such  a  state  of  adjustm^it 
that  its  own  key  will  open  it    For  this  purpose  the  regu* 
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laling  key  has  a  difibrent  arrangement  of  the  staps  cm  itJi 
bit,  one  of  which  ahifta  of  mo? es  the  regulating  bolt. 
The  regulating  bolt  may  be  placed  orer  or  under  the  bolt 
of  the  lock,  and  has  a  pin  or  stiMi  which  projecta  from  it» 
and  applies  against  the  tumblers  of  the  lock,  which  are 
adapted  to  resist  the  motion  of  this  regulating  bolt^  unlesa 
each  one  of  the  said  tumblers  is  raised  or  moved  into  a 
given  position,  and  neither  more  or  less,  by  means  of  the 
several  steps  in  the  bit  of  the  regulating  key«  The  regu-« 
lating  key  being  applied  in  its  place  in  the  lock,  and  turned 
partly  round,  ite  several  steps  will  first  raise  each  tumbler 
to  its  exact  required  position,  and  then  it  will  move  the 
regulating  bolt,  by  which  means  the  detector  will  be 
moved  without  or  beyond  the  point  of  detection,  and  the 
detector  spring  will  throw  the  hook  of  the  detector  out  of 
the  reach  of  the  bolt,  wUch  may  be  effected  by  a  smiJl 
inclined  plane  or  w^ge  upon  the  regulating  bolt.  By 
this  means  the  lock  will  be  regulated  or  restored  to  ita 
original  state#  and  can  be  opened  by  its  true  key.  In 
another  part  of  the  said  Jeremiah  Chubb's  specification, 
he  described  a  plan  whereby  the  same  key  may  be  made 
to  serve  for  the  true  key  and  for  the  regulating  key,  by 
changing  its  position  in  the  lock.  This  he  effected  by 
having  a  small  middle  plate  situated  within  the  lock, 
having  two  key  holes  formed  through  it  at  right  angles 
to  each  other,  which  operated  as  follows  :*»When  the 
lock  had  been  detected  by  an  attempt  to  violate  it  or  by 
any  other  meaiis,  the  true  key  was  to  be  introduced  into 
the  key-hole,  and  after  being  turned  one  quarter  round  upon 
its  pin  it  was  to  be  drawn  outwards  or  away  from  the  main 
lock  plate  until  its  bit  passed  through  the  second  key-hole, 
formed  in  the  middle  plate  before-mentioned.  The  key 
was  then  turned  partly  round,  in  which  position  the  steps 
upon  its  bit  would  operate  upon  the  tumblers  and  regulating 
bolt  in  a  proper  numner,  to  regulate  or  restore  the  lock  to 
its  original  position  :  and  when  this  had  been  effected  the 
key  was  to  be  pressed  inwards,  and  returned  into  its 
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proper  position  for  opening  the  lock*  All  the  methods 
which  were  described  by  the  said  Jeremiah  Chubby  for 
regulating  or  restoring  the  state  of  the  lock  when  it  had 
been  detected^  were  found  to  be  attended  with  inoonve* 
niences;  to  obviate  which  has  been  the  entire  object  of 
my  present  improvement,  as  will  be  hereinafter  fully  de-« 
scribed.  Figs.  I  to  6  (inclusive)  upon  the  sheet  of  drawing 
which  is  hereunto  annexed,  (PI.  XIIL)repre8ent  alock  with 
its  parts,  adapted  for  a  door.  It  is  provided  with  four 
tumblers,  and  is  furnished  with  the  aforesaid  detecting 
mechanism ;  but  the  regulating  part  is  constructed  ao« 
cording  to  my  present  improvement.  Note,  the  same 
characters  or  letters  of  reference  are  used  to  denote  cor- 
responding  parts  upon  the  figures  whenever  they  occur : 
1,  the  centre  pin,  upon  which  the  detector  moves ;  2,  the 
tail  or  end  of  the  detector,  proceeding  nearly  down  to  the 
tumblers  b  ;  3,  the  hook  which  detains  or  Ixdds  th6 
main  bolt,  by  falling  into  the  notches  4,  cut  therein ;  6  is 
the  detector  spring ;  it  is  formed  into  a  triangular  pieces 
at  the  end  which  acts  against  the  detector,  the  end 
of  which  is  also  made  in  a  triangular  form.  Now  if 
the  proper  key  is  introduced  into  this  lock^  it  will 
raise  the  tumblers,  b,  upon  their  centre  of  motion,  B| 
exactly  to  the  required  height  for  the  stud,  b,  (upon  tha 
main  or  locking  bolt,  a),  and  the  stud,  10,  (upon  the  regu-« 
lating  bolt,  7),  to  pass  through  their  respective  openings 
in  the  tumblera,  as  seen  in  fig.  1  upon  the  annexed 
drawing,  and  thereby  the  main  bolt  may  be  withdmwn 
or  unlocked.  But  if  any  false  key  or  other  instrument 
should  be  introduced  into  this  lock,  for  the  purpose  of 
opening  or  picking  it,  by  which  any  one  or  more  of  the 
tumblers,  b,  should  be  raised  too  high,  they  will  also 
raise  the  end,  2,  of  the  detector,  and  depress  the  end,  3, 
until  the  inclined  plane  or  triangular  piece  of  the  dietector 
falls  under  the  triangular  piece  of  the  spring,  6 ;  then  the 
hook,  3,  will  be  instantly  shot  into  one  of  the  notches,  4^ 
on  the  main  bolt  (as  shown  at  fig.  2,  where  the  lock  ia 
represented  in  a  locked  position)^  and  will  retain  it  so 
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effectually^  that  the  application  even  of  its  proper  or  true 
key  :«rill  have  no  effect  to  withdraw  the  main  bolt,  nor  can 
the  same  be  moved  until  the  detector  has  been  returned  to 
its  original  position  as  aforesaid.     I  have  above  described 
the  nature  of  Jeremiah  Chubb's  detector  lock  sufficiently 
to  be  enabled  to  explain  clearly  to  persons  conversant 
with  works  of  a  similar  description,  how  my  present 
improvement  is  to  be  applied  thereto.    And  I,  the  said 
Charles  Chubb,  do  hereby  declare,  that  I  make  no  claim 
to  that  detecting  mechanism  which  I  have  above  described, 
it  having'  only  been  introduced  into  this  my  specification, 
to  show  clearly  the  application  of  my  present  improve- 
ment ;  but  I  confine  my  claim  entirely  to  the  following 
particulars,  that  is  to  say  : — I  form  and  apply  the  regu- 
lating bolt  in  such  manner,  that  the  proper  or  true  key 
which  is  used  to  lock  and  unlock  the  lock^  may  also  per- 
form the  office  of  relieving  the  detector  to  regulate  the 
lock,  when  it  has  been  detected  as  aforesaid  ;  and  that  by 
simply  turning  the  said  key  partly  round  upon  its  centre 
pin,  in  the  same  direction  that  it  is  turned  in  the  act  of 
locking  or  throwing  the  main  bolt,   as   shown  by  the 
direction  of  the  small  dart  or  arrow  in  fig.  2.    This  im- 
provement .  is   effected  in  the  following  manner  : — The 
regulating  bolt,  7,  which  is  shown  in  fig.  3,  upon  the  an- 
nexed drawing,  as  laying  over  the  main  bolt,  a,  is  adapted 
to  move  or  slide  backwards  and  forwards  along  with  the 
main  bolt,  in  the  act  of  locking  and  unlocking  the  same, 
for  which  purpose  it  has  a  groove  or  opening  cut  through 
it,  which  slides  upon  the  stud,   d,  in  the  same  manner  as 
the  main  bolt  does.    The  regulating  bolt  has   also   an 
opening  formed  through  it,  for  the  stud,  b,  of  the  main 
bolt  to  pass  through ;  and  this  opening  is  -of  such  length 
in  the  direction  of  tlie  bolt's  motion,  that  the  regulating 
bolt,  7,  can  slide  forwards  in  a  slight  degree  upon  the  main 
bolt.  A,  even  after  the  niain  bolt  has  been  fully  shot  or 
locked ;  and  it  is  this  extra  sliding  motion  of  the  regu- 
lating bolt  upon  the  main  bolt  which  operates  to  regulate 
the  lock,  or  return  the  detector  to  its  original  position^ 
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after  the'  lock  has  been  detected  by  any  means  as  afoie- 
said.  When  the  lock  is  in  the  act  of  locking  and  unlocking, 
the  regulating  bolt,  7,  is  caused  by  thie  motion  of  the  key 
to  slide  backwards  and  forwards  along  with  the  main  bolt, 
by  mcuins  of  a  notch,  8,  which  is  made  in  its  side  for  the 
bit  of  the  key  to  take  into,  similar  to  the  notch  in  the 
main  bolt.    Now  if  an  attempt  is  made  to  violate  or  open 
the  lock,  and  by  that  means  the  lock  should  become  de- 
tected, as  shown  in  the  fig.  2,  its  proper  or  true  key,  on 
being  introduced  and  turned  round  in  the  right  direction 
for  unlocking  or  withdrawing  the  main  bolt,  will  be  found 
not  to  perform  its  office,  since  the  main  bolt  will  be  re- 
tained firmly  by  the  hook,  3,  of  the  detector,  and  will 
thus  intimate  to  the  proprietor  of  the  lock  that  an  attempt 
lias  been  made  to  pick  it,  in  which  case  he  must  slide  or 
-moye  the  regulating  bolt,  in  order  that  its  inclined  plane 
or  wedge,  9,  before-mentioned,  may  force  back  or  relieve 
the  hook,  3,  of  detector  from  its  hold  upon  the  main  bolt. 
To  effect  which,  he  has  nothing  to  do  but  simply  to  turn 
the  key  in  a  backward  direction,  or  in  the  same  direction 
that  it  is  turned  in  the  act  of  locking  or  shooting  the  main 
bolt,  as  shown  by  the  small  dart^  or  arrow  in  fig.  2,  by 
which  means  the  various  steps  upon  the  bit  of  the  key  will 
first  raise  the  different  tumblers,  so  that  their  openings, 
11,  will  correspond  with  each  other  sufficiently  to  permit 
the  stud,  10,  upon  the  regulating  bolt  to  enter ;  then,  by 
continuing  lo  turn  the  key  round  a  short  distance  further 
in  the  same  direction,  its  bit  will  enter  the  second  notch, 
marked  12,  in  the  side  of  the  regulating  bolt,  7,  and  will 
advance  or  move  the.  said  bolt  in  a  sufficient  degree  for 
its  inclined  plane  or  wedge,  9,  to  relieve  the  detector  from 
its  hold  ;  after  which  the  key,  on  being  turned  round  in' 
the  proper  direction  for  withdrawing  the  bolt,   as  shown 
by  the  arrow  in  fig.  1,  it  will  open  the  lock.     Note,  the 
main  bolt  has  two  notches  cut  in  its  side,  as  shown  in 
the  figs.  6  and  6,  which  represent  two  views  of  the  main 
bolt,  as  detached  from  the  lock.    The  second  notch  in  the 
VOL.  I.  2d 
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main  bolt^  marked  13^  is  made  wider  ihan  the  notch  marked 
12  in  the  regulating  bolt,  in  order  Ihat  the  bit  of  the.key, 
when  moving  the  regulating  bolt  forwardsi   in  order  to 
return  the  detector^  might  not  act  upon  the  main  bolt 
This  improvement,  by^  enabling  the  true  key  to  be  employed 
in  such  a  simple  manner  for  regulating  the  said  patent 
detector  locks,  is  found  to  possess  considerable  advantage 
over  the  modes  which  were  heretofore  known  and  in 
use,  and  will,  it  is  presumed,  render  those  locks  more 
generally  useful*    The  said  improvement  is  eqttally  ap* 
plicable  to  all  descriptions  of  the  patent  detector  locks 
befopermentioned,  and  may,  from  the  description  above 
given,  be  easily  adapted  to  them,  by  persons  conversant 
with  such  works*    Figs*  7  to  12  inclusive,  upon  the  aar 
nexed  dmwing,  represent  a  padlock,  with  its  tumblers 
and  appendages,  being  provided  virith  detecting  mecha^ 
nism,  similar  to  what  has  been  hereinbefore  described, 
and  with  the  regulating  part,  constnicted  according  to  my 
aforesaid  improvement.    The  same  characters  or  letters  of 
reference  which  are  used  upon  the  various  parts. of  this 
lock,  will  be  foutnd  to  correspond  with  those  marked  upon 
similar  parts  in  the  ^gures  of  the  door  lock.    And  since 
its  operation  is  neariy  similar,  it  will  not  be  meoessary  to 
enter  into  a  minute  description  of  it ;  observing,  diat  the 
form  and  proportion  of  the  dilSerent  parts  may  be  varied 
according  to  the  discretion  of  the  workmen  employed  in 
constructing  the  8ame4    The  materials  of  which  the  same 
may  be  made  may  also  be  varied  according  to  the  circum* 
stances  of  the  case,  without  departing  from  the  object  of 
the  invention,  as  hereinbefore  described  and  set  forth. 
In  viitness  whereof,  &c* 
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SpecffiMiiQn  qf  the  Patent  granted  to  Joseph  M antok^  oJ Hanover" 
square^  Middlesex^  Gunr-makery  for  a  certain  improvement  in  shot* 
Dated  March  25,  1825. 

TO  all  to  whom  these  presents  shall  come/  &c.  &o« 
Now  know  yty  that  in  oomplience  withthe  said  proviao^  I, 
the  said  Joseph  Manton,  do  hereby  declare  that  the  natore 
of  my  said  invention,  and  the  manner  in  whioh  the  satne 
is  to  be  performed,  are  particularly  described  and  ascer- 
tained as  follows,  (that  is  to  say)  ^— My  said  invention  of 
a  certain  improvement  in  shot,  is  applicable  to  the  lead 
shot  commonly '^ used  in  fowling-pieces  for  killing  game, 
and  other  purposes,  and  consists  in  coatiixg  the  surface  of 
the  shot  with  the  metal  called  mercory,  or  qnieksilver, 
whereby  it  is  rendered  white>  much  more  convenient  for 
use,  more  cleanly,  and  not  so  liable  to  injure  the  quality 
of  the  game  killed  by  it,  as  when  prepared  in  the  ususd 
manner,  nor  to  adhere  to  the  barrels  of  fowling-pieces ; 
and  I  hereby  claim  as  my  inVtation,  any  and  every  mode 
by  wliich  lead  shot  may  be  coated  with  mercury  or.quick- 
siivec.    As,  however,  it  is  desirable  that  I  shquld  afford 
an  example  of  a  method  or  methods  of  carrying:  my  said 
invention  into  effect^  I  shall  psoceed  to  do  so  as  follows : 
I  take  the  lead  shot,  in  preference  before  it  is  glazed 
with  plumbago  or  black  lead,  atnd  put  it  into  a  vessel> 
either  of  a  globular  or  barrel  shape,  which  can  be  closed^ 
and  which  I  prefer  to  be  made  of  iron,  and  capable  of  re- 
cmving  either  a  revtdving  movement  on  an  azia,  or  of 
being  agitated  backwards  or  forwards,  or  in  any  other  fit  or 
proper  manner.    Into  this  vessel  or  vessels,  I  put  about 
one  hundred  pounds'  weight  of  lead  shot,  and  about  one 
pound  of  mercury  or  quickalver,  and  nearly  fill  it  with 
water.     I  then  briskly  stir  or  agitate  the  whole  together, 
until  I  find,  on  trial,  that  the  whole  of  the  mercury  or 
quicksilver  has  spread  and  diffused  itself  uniformly,  and 
coated  the  surface  of  die  shot,  after  which  I  wash  it  well 
in  water.    I  then  spread  the  shot  upon  a  cloth  or  canvas, 
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which  IB  stretched  on  a  frame  of  wood,  and  rub  the  shot 
with  a  sponge  or  cloth,  which  will  make  it  dry  quicker. 
Should  tile  shot  lose  its  silvery  colour  by  being  kept  a 
long  time,  it  may  be  restored  by  again  putting  it  into  a 
revolving  vessel,  or  one  capable  of  being  shaken  or  agi- 
tated, together  with  some  water,  and  a  little  mercury  or 
quicksilver,  and  be  treated  as  before-mentioned. 
In  witness  whereof^  &c* 


Dneription  of  a  Quadruple  Lock,  fir  securing  tr6n  wfe$  and  chesU* 
By  Ms.  J.  Dues,  WolverhamptOD. 

From  tke  Tr«ii«actioii8  of  the  Society  of  Arts,  &c.  Vol.  xui. 

The  j^rer  Vulcan  Medal,  and  Ten  Guineas,  were  presented  by  the 

Bodflty  to  Mr.  Duce  for  this  invention. 

WITH  AN  KNORAVmo, 

This  lock,  with  a  single  turn  of  the  key,  throws  out 
four  bolts,  one  at  right  angles  to  each  side  of  the  lock ; 
and  will,  therefore,  prevent  any  door  to  which  it  is  applied 
from  being  opened,  even  if  the  hinges  have  been  cut  away. 
If  to  this  be  added  the  great  difficulty  (probably  the  im- 
possibility) of  picking  it,  the  security  offered  by  it  is  as 
great  as  can  be  effiscted  or  desired. 

Locks  for  safes,  which  throw  out  three  bolts  at  once, 
have  been  made  by  various  persons,  but  such  locks  are 
only  single  ones,  with  the  modification  of  having  three 
bolts  instead  of  one.  A  lock>  therefore,  of  this  descrip- 
tion, offers  no  more  difficulties  in  the.  way  of  picking  it 
than  are  presented  by  a  single*bolt  lock  of  the  same 
construction. 

Mr.  Dace's  lock,  however,  is  a  combination  of  four 
distinct  single-bolt  locks,  fixed  in  the  same  frame  and 
opened  by  the  same  key ;  the  bolts,  therefore,  are  shut  or 
withdrawn  in  succession,  and  present  the  two  following 
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advantages.  Whatever  time  and  trouble  may  be  required 
for  picking  one  of  the  locks  must  be  quadrupled  before 
the  whole  can  be  opened ;  and  as  the  key  opens  the  four 
locks  in  succession,  the  strain  on  the  wards  will  be  muph 
less  than  in  those  cases  where  two  or  more  bolts  are 
moved .  simultaneously* 

Independently  of  the  ingenious  manner  in  which  the 
four  locks  are  combined,  there  is  not  much  of  novelty  in 
the  invention.  The  tumblers  are  on  Chubb's  principle, 
without  the  detector,  and  the  rest  of  die  lock  is  on 
Barron's  principle. 

Fig.  1,  (PI.  XIV.)  0  0  the  case,  p^p  the  first  bolt,  j'^  the 
second,  rr  the  third,  and  ss  the  fourth  bolt ;  the  upper 
plate  is  removed^  and  the  lock  rests  on  the  inner  casing, 
tttt :  uuuuan  inner  plate,  vvv  three  tumblers  lying  on 
it  for  the  three  first  bolts  ;  beneath  each  of  these  tumblers, 
and  under  the  plate  u  u,  are  two  more  tumblers,  making 
three  for  each  of  these  bolts ;  the  last  bolt,  ss,  has  but  one 
tumbler,  w,  placed  under  the  plate  titi,  which  is  moved 
by  the  comers  of  an  intermediate  piece,  xx,  which  tutns 
on  the  pin,  y,  as  is  shown  by  dotted  lines.  The  key,  z, 
is  represented  ^as  having  thrown  out  the  first  bolt,  p,  and 
beginning  to  protrude  the  second,  q ;  it  then  acts  on  the 
bolt  r,  and  lastly  on  the  bolt  s,  moving  them  to  places 
shown  by  dotted  lines.  It  withdraws  the  three  first 
bolts  in  a  reverse  order,  but  finishes  with  the  last,  ss,  in 
either  case. 
'   Fig;  2.  The  key. 
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Description  of  a  new  Remontoire  Escapements  hy  which  the  motive  force 
is  transmitted  to  the  escapement  uniformly,  and  without  impeding  the 
vibration  of  the  Penduhm.  By  Mk.  J.  Aitkin,  of  St  John*street, 
CUrkenweUi 

From  tile  Transactions  of  the  Societj  of  Arts,  &c.  Vol.  xiti. 

The  sum  of  Twenty  Guineas  was  given  by  the  Society  to  Mr.  Aitkin 

for  this  invention. 

WITH  AN  KNORAVmo. 

Fig.  Zy  (PI.  XIV.)  is  a  view  of  the  escapement,  leaving  the 
front  plate  removed. 
,   Fig.  4  is  a  side  view. 

Fig.  $  is  a  loc^itudinal  view  pf  the  axis  of  the  escape- 
ment-wheel, and  a  section  of  its  appendages. 
(The  same  letters  refer  to  the  same  part  in  each  figure.) 

A  A  Is  the  front  plate,  and  b  b  the  back  plate,  the  lower 
part  of  which  is  represented  as  broken  off:  the  dotted 
circle,  D,  represents  the  fuzeerwheel,  which  works  into  tlie 
pinion  e, 

£  Is  the  second  wheel,  which  is  fixed  on  the  axis  x)f 
the  pinion  ^,  an^  works  into  the  pinion^* 

F  The  third  wheel,  which  is  fixed  on  the  axis  of  the 
pinion/,  and  works  into  the  pinions  g  and  A. 

G  The  escape  wheel ;  h  the  palettes. 

The  pinion  A  is  fixed  on  the  axis  i  i,  and  also  eight  spring 
detents,  J,  ft,  /, ;»,  n,  o,  p,  9,  the  ends  of  which  rest  against 
the  cylindrical  side  of  the  axis,  rVf  of*  the  escape-wheel, 
and  escape  through  the  notches  1,  2,  3,  4,  6,  6,  7,  and  8, 
in  succession^  as  the  axis  rr  turns  round. 

The  position  of  the  gaps,  in  the  side  of  the  axis  rr^  is 
represented  in  fig,  6  by  the  figures  1,  2,  3,  4,  6,  6,  7,  and  8. 

The  axis  or  arbor,  rr^  on  which  the  escape-wheel  is 
fixed,  passes  through  a  cylindrical  hole  in  the  pinion  g, 
and  is  at  liberty. to  turn  freely  within  it. 

s  Is  a  collet,  which  is  fixed  on  the  socket  of  the  pinion  g. 

Fig.  7  is  an  end  view  of  the  collet  s,  together  with  the 
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helical  spring,  f,  one  end  of  tliat  spring  being  fixed  to  the 
eollet  s,  and  the  other  end  to  the  collet  u. 

Fig.  8  is  an  end  fiew  of  the  collet  u :  this  collet  is  fixed 
npon  the  arbor  tr,  by  the  set  screw  v,  and  by  means  of  it 
the  spring  t  may  be  wound  up  to  a  proper  strength,  so  as 
to  orercome  the  friction  of  the  axis  rr,  and  cause  the 
escape^wheel,  o,  to  turn  round.  When  the  clock  has  been 
wound  up,  the  pendulum  put  in  motion,  aud  the  axis,  rtp 
of  the  escape-wheel  has  turned  one-eighth  round,  the 
detent,  j,  will  be  at  liberty  to  pass  through  the  gap,  g : 
then  the  wheel,  f,  will  cause  the  pinion,  h,  together  with 
the  detents,  to  turn  one-eighth  round  ;  consequently,  the 
detent,  k,  will  be  turned  till  it  rests  against  the  cylindrical 
side  of  the  axis,  rr,  opposite  to  the  gap,  7  ;  the  wheel,  f, 
will  also  at  the  same  time  turn  the  pinion,  g,  together  with 
the  collet;  s,  one-eighth  round,  which  will  rewind  the 
helical  spring,  t,  and  giv'e  sufficient  power  to  the  escape- 
wheel,«g,  to  make  one-eighth  of  a  revolution  more  by  the 
unwinding  of  the  spring ;  the  detent,  ft,  will  then  be  at 
liberty  to  escape,  and  the  wheel,  f,  will  again  cause  the 
pinioDB,  h  and  g^  to  turn  one-eighth  round,  and  at  the 
same  time  the  helical  spring  will  be  again  wound  up. 


In  this  instrument  the  swing-wheel  acts  with  an  equal 
force,  when  the  motive  power  is  even  doubled,  without 
affecting  the  isochronism  of  the  pendulum.  This  is  not 
the  case  in  the  clocks  hitherto  constructed  by  Mudge,  by 
Gumming,  and  others  of  a  later  date ;  for  all  those,  more 
or  less,  are  affected  by  the  irregularity  of  the  train,  and 
therefore  the  pendulum  is  more  or  less  disturbed  by  the 
unlocking  of  the  detents. 

Those  who  possess  clocks  on  the  remontoire  principle, 
as  hitherto  constructed,  will  find,  on  trial,  that  by  adding 
a  double  weight,  the  irr^ularity  will  increase,  or  rather 
the  clock  will  stop  altogether.  But  an  increase  of  weight 
will  not  stop  my  time-keeper,  nor  cause  any  irregularity 
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in  ris  motion.  They  will  also  hare  the  mortification'.tQ.. 
find,  on  trial,  that  the  usual  dead  beat  escapement  is  ab- 
Bolutefly  preferable  to  those  elaborate  escapements. 

An  objection  .may  arise-  respectisg  my  contrivaDce^ 
namely,  that,  the  renovating  spring,  in  its  unbending,  is 
weaker  than  when  bent  up ;  but  tliese  inequalities  are 
constantly  the  same  every  &\  and  therefore  do  not  destroy, 
the  isochroniam  of  the  pendulum.  It  would,  perhaps,  be 
better  to  have  ten  notchjes  in  .the  cylinder,  in  which  cade 
the  spring  would  be  unbent  once  in  6'\  The  notched 
cylinder  may  be  about  the  tenth  of  an  inch  in  diameter. 


Pr€fposalJbr  constructing  a  Grooved  Stone  Tunnel  under  the  Tfiames, 
to  be  put  down  by  means  of  strong  coffers.    By  Albedo. 

Abstracted  from  the  Papers  and  Documents  of  the  ''Thames 

AncHWAY  Company." 
« 

WITH  AN  ENGRAVING. 

I 

Having  considered  the  various  ways  by  which  tunnels 
may  be  constructed  under  rivers,  and  weighing  the  diffi- 
culties against  each  other,  I  am.  of  opinion  that  a  tunnel 
made  through  the  river  would  be  preferable,  and  less  ex« 
pensive,  than  an  under-ground  one,  where  it  can  be  formed 
without  any  material  impediment  to  the  navigation  ;  be- 
cause dangers  and  difficulties  which  will,  from  quicksartds 
and  unforeseen  things,  arise,  and  which  require  the  utmost 
precautions  of  the  engineer  to  guard  against,  would  be 
easily  overcome,  and  the  depth  of  the  strata  between  the 
top  of  the  tunnel  and  the  bed  of  the  river  would  be  con- 
siderably less  than  required  for  an  under-ground  plan  ; 
consequently^  the  ascent  of  the  tunnel  must  be  less,  and 
the  line  shorter. 

The  plans  herewith  submitted  to  the  inspection  of  the 
Thames  Archway  Company,  are  for  the  construction  of  a 
tunnel  in  the  bed,  and  through  the  river,  of  sufficient 
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extent  toiadmit  of  two  carriages  to  pass  each  other,  with 
a  terrace  or  footway  on  each  side,  wide  enough  for  three 
persons  to  walk  abreast,  which  no  doubt  can  be  executed 
with  certainty  in  any  line  within  the  given  space,  I  con- 
ceive no  advantage  will  be  gained  by  removing  it.  I  shall 
therefore  propose  the  line  already  laid  down,  and  for  which 
the  driftway  can  be  converted  into  a  drain,  and  the  work 
carried  into  effect  with  very  little,  if  any,  impediment  to 
the  navigation  of  the  river.  The  interior  of  the  tunnel  is 
a  matter  of  fancy.  A  footpath  on  one  side,  oC  double  the 
width,  or  one  in  the  centre,  and  the  carriages  to  pass  on 
each  side,  raised  about  10  inches  above  the  carriage-way, 
may  answer  every  purpose,  and  save  considerable  expence. 
But  the  terrace  will  be  far  preferable,  as  the  footways  will 
gain  about  6  inches  each  in  width,  without  diminishing  the 
carriage-way,  and  be  a  much  greater  security  for  passen- 
gers. The  top  of  the  tunnel  on  this  plan  will  be  on  the 
average  about  5  feet  under  the  bed  of  the  river,  in  some 
places  more,  in  others  not  so  much ;  and  the  work  will 
occupy  a  space  of  about  40  feet  in  the  river,  which  will 
be  little  or  no  obstruction  to  the  navigation. 

I  propose  lighting  the  tunnel  with  gas,  on  Mr.  Windsor's 
principle.  The  expence  of  completing  the  said  works, 
agreeable  to  the  plans,  is  estimated  at  one  hundred  and 
twenty-two  thousand  pounds.  The  tunnel  may  be  enlarged 
or  diminished  if  thought  proper,  which  will  of  course 
enlarge  or  diminish  the  expence. 

The  proposed  tunnel  is  to  be  built  of  key  stones,  4  feet 
thick,  in  a  gun-barrel  form,  27  feet  wide  in  the  clear ; 
the  drain  to  run  from  the  centre  of  the  tunnel  to  the  shaft 
already  sunk  on  the  South  shore,  to  be  worked  in  the 
driftway  already  got  through.  The  length  of  the  carriage 
way  is  1183  feet  in  the  tunnel  ;  from  the  end  of  the 
tunnel  to  the  surface  on  the  South  side,  122  feet;  and  on 
the  North  side,  93  feet,  making  the  whole  line  of  carriage 
way  1398  feet. 
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Fig,  9  (PL  XIV.)  ifi  a  tnosvone  Beetion  of  the  tamiel 
and  frames  or  coffera,  aa  more  particalarly  descrtbed  m 
the  specification  hereiDaHter^mentioned,  with  the  tunnel 
planked  and  dammed  np^  ready  for  the  carrying  forward 
the  frames ;  and  also  shows  the  method  of  grooTing  the 
stones  into  each  other  lengthways* 

Fig.  10  is  a  transrerse  section  of  the  tnnneli  showfaig  a 
section  of  the  interior  road  and  foot-ways  and  drain^  and 
the  transverse  grooving  the  stdnes  together. 

A  Specification  of  the  several  works  and  apparatus  necessary  Jw  a 
Tunnel  under  the  river  Thames^  agrteable  to  the  Plans  herewith 
exhibited* 

Isty  A  steam-engine  of  18  or  20-horse  power,  capable 
of  keeping  two  pumps  constantly  at  work^  and  of  drawing 
up  the  soil  as  it  shall  be  excavated  from  the  bottom  of 
the  river,  is  to  be  erected  in  a  lighter* 

Then  strong  frames  or  coffers,  40  feet  square,  made  of 
oak,  or  sound  Riga  or  Memel  timber,  10  inchea  square  at 
the  least,  strongly  framed  and  bound  together  with  iron 
bolts  and  straps.  The  timber  to  be  properly  squared,  so 
aa  to  forqi  a  close  joint.  The  firs^^fur  bottom  frame  must 
be  20  feet  high  ;  the  other  two  frames  10  feet  high  each, 
to  admit  of  being  moved  with  greater  ease  \  to  be  boarded 
ini&ide  and  out  with  sound  two  inch  plank ;  the  seams  or 
joints  to  be  caulked  and  made  water  tight,  the  same  as 
the  sides  of  a  ship,  and  then  pitched.  They  must  also  be 
made  with  grooves  or  rabbets,  so  as  to  fit  one  on  the  other 
properly  dose,  which  grooves  or  rabbets  must  also,  when 
the  frames  are  fixed,  be  caulked  and  made  water  tight, 
and  pitched.  It  would  be  best  to  put  these  frames  together 
on  barges,  for  the  purpose  of  being  ea$ily  launched. 

The  engine  and  frames  being  complete,  the  workmen 
may  proceed  to  work,  first  opening  the  ground  in  Mr. 
Burr's  yard,  on  the  South  shore,  dicing  to  the  depth  of 
the  bottom  of  the  tunnel  at  that  place,  which  will  be  about 
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48  iett,  taking  eare  to  plank  and  shore  np  the  aides  aa 
they  go  down;  the  op^ng  to  be  about  16  feet,  to  be 
enlai^ged  9fl  the  atones  are  laid  iiu 

,  The  tannel  being  diis  way  worked^  until  it  comes  near  the 
WBier'a  edge,  the  bank  of  the  river  is  then  to  be  notched 
in>  to  admit  of  the  first  frame^  of  20  fe^  l^igk>  so  far  in 
as  to  be  about  5  feet  over  the  work  already  done*  This 
is  to  be  &Eed  at  low  water,  and  the  bottom  on  the  inside 
to  be  dammed  up  and  made  water  tight  with  clay,  or  other 
materials  beat  for  that  purpose.  The  engine  in  the  hghter 
is  then  to  be  brought  up  with  the  tide,  and  moored  along^ 
side  the  frames,  to  draw  off  the  water,  should  there  be 
any  leakage  or  springs  to  incommode  the  workmen,  and 
to  draw  up  the  soil  as  it  is  excavated. 

It  may  be  found  necessary  to  have  something  to  fix  the 
frames  to  prevent  the  tide  shifting  or  moving  them ;  in 
which  case  a  few  piles  must  be  driven  into  the  ground,  at 
proper  places,  to  which  they  are  to  be  made  secure. 

The  ground  being  excavated,  and  the  tunnel  got  in,  it 
ntvsi  be  covered  over  2  feet  thick  with  clay,  properly 
tempered  and  rammed  hard,  over  which  chalk  and  gravel 
must  be  laid,  and  rammed  as  hard  as  possible,  until  up  to 
the  original  level.  This  must  be  continued  on  the  top  of 
the  tunnel  all  through  the  river.  This  being  done,  the 
piles  are  to  be  drawn  and  the  frames  brought  forward, 
leaving  about  5  feet  over  the  end  of  the  work.  The  piles 
are  then  to  be  driven,  the  bottom  secured,  and  the  work  to 
proceed  as  before. 

The  work  will  go  on  in  this  way  for  3  or  4  frames,  until 
the  river  becomes  deeper,  and  the  work  got  forward  to  low- 
water  line,  after  which  it  will  be  impossible  to  fix  the 
frames  dry«  Then  the  first  frame  must  be  sunk  at  low 
water,  and  the  other  frame  or  frames  (as  the  height 
of  water  may  require)  must  be  fixed  on  and  caulked 
as  before  directed.  And  as  in  all  probability  the  frames 
will  not  stand  level  on  the  bed  of  the  river,  which  no  doubt 
is  higher  in  some  plaoes  than  in  others^  consequently  the 
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water  will  come  in  faster  than  the  ehgine  can  draw  it  but. 
To  obyiate.this  difficulty  a  curtain^  of  sufficient  length  to 
lie  3  or  4  feet  on  the  ground,  made  of  sail  cloth,  properly 
tarred,  the  bottom  to  be  loaded  with  iron  or  lead  weights, 
must  be  fixed  to  the  inside  of  the -first  frame,  as  shown  in 
fig.  9  in  the  plans,  which  must  be  drawn  up  with  cords 
while  sinking* 

When  the  first  frame  is  fixed  in  its  proper  place,  the 
curtain  must  be  dropped,  after  which  a  quantity  of  clay, 
in  bags  or  otherwise,  as  may  be  found  best,  is  to  be 
thrown  in  all  round  the  inside  of  the  frames,  until  the 
bottom  is  secure.  The  engine  will  then  draw  out  the 
water,  and  the  workmen,  after  further  securing  the  bottom, 
may  proceed  as  before.  When  the  work  is  got  down  to 
the  bottom  of  the  descent,  it  will  be  proper  to  make  the 
drain  as  hereinafter  directed,  which  is  to  be  continued 
with  the  work  to  the  centre  of  the  tunnel ;  and  afterwards^ 
in  a  temporary  way,  along  with  die  work.  This  will  draw 
oiF  the  water,  and  assist  the  floating  engine. 

These  operationis  are  to  be  repeated  until  the  work  is 
got  forward  to  the  holes.  And  if  the  quicksands  should 
run  deeper  than  the  bottom  of  the  work,  piles  must  be 
driven,  and  gravel  and  chalk  stones  well  rammed  in,  until 
a  solid  foundation  is  obtained,  which,  if  necessary,  must 
be  planked.  Should  the  sands  come  in  sideways,  wooden 
dams  must  be  formed  and  sunk  in  the  earth  on  the  outside 
of  the  work*  By  these  means,  and  proper  precautions, 
the  tunnel  will  be  formed  through  the  river  to  the  Nortli 
shore,  at  which  place  the  workmen  will  act  in  the  same 
manner  as  before  directed,  in  Mr.  Burr*s  yard,  on  the 
South  shore. 

The  end  of  the  tunnel,  as  shown  at  fig.  9  in  the  plans, 
must  be  planked  and  dammed  up  ^t  every  length  before 
the  frames  are  moved,  to  prevent  its  being  choked  up. 
The  tunnel,  being  worked  through  the  river,  is  to  be 
finished  in  the  same  manner  at  both  ends. 

The  mason  must  take  great  care  in  selecting  the  hardest 
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and  best  stone  for  this  purpose,  to  be  properly  guaged, 
jointed,  and  grooved  into  each  other,  as  shown  by  plans,  . 
figs.  9  and  10,  and  to  be.set  in  cement  impervious  to  water. 
The  stones  must  be  properly  worked  and  fitted  to  eaph 
other  before  they  are  brought  to  the  work,  that  they  n^ay 
go  together  directly  without  any  trouble. 

A  brick  guii-barrel  drain,  3  feet  wide,  and  9  inches 
thick,  inside  the  tunnel,  is  to  be  carried  in  the  same  di* 
rection  as  the  tunnel  from  the  centre  to  the  rise,  where  it 
must  go  through,  and  from  hence  be  made  18  inches 
thick  to  the  driftway,  which  must  be  sunk  lower  towards 
the  shaft,  to  give^t  a  proper  current. 

INTERIOR  OF  THE  TUNNEL. 

The  stones  and  drain  are  to  be  covered  first  with  clay, 
then  with  loam,  and  on  the  top  with  gravel,  until  it  is  9 
feet  hi^  to  the  level  of  the  carriage-way  ;  these  are  all  to 
be  rammed  and  rolled  down  as  hard  as  possible. 

The  bricklayer  is  to  build  a  9-inch  wall,  with  proper 
footings,  3  feet  8  inches  high  from  the  level  of  the  car- 
riage-way, and  5  feet  4  inches  high  from  the  arch,  side- 
ways, to  the  outside  of  the  wall  at  top.  The  wall  to  be 
built  of  sound  hard-burnt  grey  stocks,  laid  with  a  neat 
flat  joint,  jointed  and  well  flushed  up..  The  space  be- 
tween the  arch  and  this  wall  is  to  be  filled  in  level  to  the 
top  with  earth.  . 

The  pavier  is  to  lay  the  terrace  or  footway  with  York 
paving,  two  inches  higher  on  the  inside  than  on  the  out, 
to  give  it  a  current.  The  stores  are  to  be  of  a  uniform 
size,  and  not  less  than  two  inches  thick,  and  to  project 
two  inches  over  the  wall. 

The  smith  is  to  make  and  fix  a  fancy  cast-iron  railing 
on  the  terrace,  3  feet  6  inches  high,  and  fancy  lamp -irons 
on  ditto,  and  to  make  what  wrought  iron  may  be  necessary 
for  the  railing,  lamp  irons,  &c.  and  to  make  two  atrons; 
wroughUiron  grates  for  the  drain. 
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Report  of  ike  Select  Committee  of  the  Home  of  Oommone,  appoifiied  to 
inquire  into  the  ttateof^  law  and  Us  consequences  respecting^  the  Ex* 
portation  of  Tools  and  Machinery,    (Concluded  from  p.  '345.) 

Supposing,  indeed,  that  the  same  machinery  which  is 
used  in  England  could  be  obtained  on  the  Continent,  it  is 
the  opinion  of  some  of  the  most  intelligent  of  the  witnesses 
that  the  want  of  arrangement  in  foreign  manufactories,  of 
division  of  labour  in  their  work,  of  skill  and  perseverance 
in  their  workmen,  and  of  enterprize  in  the  masters,  to- 
gether with  the  comparatively  low  estimation  in  which  thef 
master  manufacturers  are  held  on  the  Continent,  and  with 
the  comparative  want  of  capital,  and  of  many  other  advan- 
tageous circumstances  detailed  in  the   evidence,  would 
prevent  foreigners  from  interfering  in  any  great  degree  by 
competition  with  our  principal  manufacturers  ;  t)n  which 
subject  the  Committee  submit  the  following  evidence  as 
worthy  the  attention  of  the  House,  (viz.  Mr,  Galloway's) : 
*'  I  would  ask  whether,  upon  the  whole,  you  consider 
"  any  danger  likely  to  arise  to  our  manufactures  from  cotn- 
"  petition,  even  if  the  French  were  supplied  with  ma-« 
"  chinery  equally  good  and  cheap  as  our  own  ? — ^They  will 
"  always  be  behind  us  until  their  general  habits  approxi- 
"  mate  to  ours ;  and  they  must  be  behind  us  for  many 
"  reasons  that  I  have  before  given. 

"  Why  must  they  be  behind  us  ? — One  other  teason  is, 
"  that  a  cotton  manufacturer  who  left  Manchester  seven 
"  years  ago,  woiild  be  driven  out  of  the  market  by  the 
"  men  who  are  now  living  in  it,  provided*  his  knowledge 
"  had  not  kept  pace  with  those  who  have  been  during  that 
"  time  constantly  profiting  by  the  progressive  improvc- 
"  ments  that  have  taken  place  in  that  period ;  this  pro- 
'*  gressive  knowledge  and  experience  is  our  great  power 
'*  and  advantage." 

It  should  also  be  observed,  that  the  constant,  nay  almost 
daily,  improvements  which  take  place  in  our  machinery 
itself,  as  well  as  in  the  mode  of  its  application,  require 
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that  all  those  meaTis  and  adrantages  alluded  to  above, 
should  be  in  constant  operation ;  and  that,  in  the  opinion 
of  several  of  the  witnesses,  altheu^  Europe  were  pos- 
sessed of  every  tool  now  used  in  the  United  Kingdom, 
along  with  the  assistance  of  English  artisans,  which  she 
may  have  in  any  number,  yet  from  the  natural  and  acquired 
advantages  possessed  by  this  country,  the  manufactui*ers 
of  the  United  Kingdom  would  for  ages  continue  to  retain 
the  superiority  they  now  enjoy.  It  ie  indeed  the  opinion 
of  many,  that  if  the  exportation  of  machinery  were  per- 
mitted, the  exportation  would  often  consist  of  those  tools 
and  machines  which,  although  already  superseded  by  new 
inventions,  still  continue  to  be  employed  from  want  of  op- 
portunity to  get  rid  of  them,  to  the  detriment,  in  many 
instances,  of  the  trade  and  manufactures  of  the  country ; 
and  it  is  matter  worthy  of  consideration,  and  fully  borne 
out  by  the  evidence,  that  by  such  increased  foreign  demand 
for  madiinery  the  ingenuity  and  skill  of  our  workmen 
would  have  greater  scope,  and  that,  important  as  the  im« 
provements  in  machinery  have  lately  been,  they  might, 
under  such  circumstances,  be  fairly  expected  to  increase 
to  a  degree  beyond  all  precedent. 

The  uniform  policy  of  the  legislature  of  this  country  has 
been  to  give,  as  they  conceived  it,  every  kind  of  encourage- 
ment to  British  manufactures,  by  prohibiting  the  importa- 
tion of  foreign  manufactures,  and  by  giving  premiums, 
bounties,  and  drawbacks  on  the'  exportation  of  British 
manufactures ;  but  the  ?reat  and  important  manufacture 
of  machinery,  tools,  ana  utensils,  has  been  made  an  ex* 
ception  to  this  system  of  legislation  by  restricting  its  ex«- 
portation,  although  it  is  a  manufacture  peculiarly  adapted 
to  the  circumstances  of  this  country,  and  one  that  affords 
as  many  advantages  in  the  way  of  giving  employment  to 
the  people,  and  yielding  profit  to  the  master  manufac- 
turers, as  any  other  manufacture. 

The  many  important  facilities  for  the  construction  of 
Biachines,  and  the  manufacturing  of  commodities  which 
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we  possess^  are  enjoyed  by  no  other  country,  nor  is  it 
likely  that  any  country  c^  enjoy  them  to  an. equal  extent 
for  an  indefinite  period.  It  is  admitted  by  every  one  that 
our  skill  is  unrivalled  ;  the  industry  and  power  of  our 
people  unequalled ;  their  ingenuity,  as  displayed  in  the 
continual  improvement  of  machinery  and  production  of 
commoditiesy  witt^out  parallel,  and  apparently  without 
limit.  .  The  fi*eedom  which,  under  our  Government,  every 
man  has  to  use  his  capital,  his  labour,  and  his  talents,  in 
the  manner  most  conducive  to  his  interests,  are  inestimable 
advantages ;  canals  are  cut,  and  railroads  constructed,  by 
the  voluntary  association  of  persons  whose  local  knowledge 
enables  them  to  place  them  in  the  most  desirable  situa* 
tions ;  and  these  great  advantages  cannot  exist,  under  less 
free  governments.  These  circumstances,  when  taken  to- . 
gether,  give  such  a  decided  superiority  to  our  people,  that 
no  injurious  rivalry  either  in  the  construction  of  machinery, 
or  the  manufacture  of  commodities,  can  reasonably  be 
anticipated. 

Your  Committee,  before  they  conclude,  think  it  proper 
.to  remark,  that  by  the  act  of  last  Sess^ob  permitting  arti« 
zans  to  emigrate  and  reside  abroad,  the  country,  as  regards 
machine-making,  is  placed  in  a  different  situation  from 
that  in  which  it  formerly  was ;  and,  from  the  evidence 
taken  before  the  Committee,  both  in  the  last  and  present 
Session,  in  regard  to  the  ease  with  which  $dl  plans,  models, 
and  drawings  of  new  inventions  in  machinery  are  conveyed 
to  the  Continent,  and  the  facility  with  which  some  engi- 
neers assert  that  good  workmen  can  construct,  n^achinery 
from  them,  it  is  probable  that  if  the  present  prohibitory 
policy  is  persisted  in,  foreign  nations  will  be  obliged  to 
establish  manufactories,  (as  has  been  already  partly  done 
in  France,  the  United  States,  8cc.)  for  those,  articles  with 
which  we  refuse  to  furnish  them,  and  which  a  liberal 
course  of  policy  would  entirely  prevent. 

The  Committee  deem  it  proper  to  submit  an  extract  on 
this  subject  from  the  evidence  of  Mr.  Henry  Mau^jslay,  an 
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emiiiient 'engineer,  as  deserving  the  particular  attention  of 
the  House : 

''  Can  you  state  whether  the  manufactories  for  machinery 
"  are  increasing  on  the  Continent  ? — ^Very  greatly ;  I  have 
''  seen  a  number  of  them. 

"  Of  what  manufacture  ? — Of  the  manufactory  of  steam 
'^  engines  and  other  machinery. 

''  What  would  be  the  effect  of  exporting  machinery 
*^  upon  the  extension  or  diminution  of  the  manufactories 
*'  on  the  Continent? — They  wouM  diminish  them  there  is 
'<  no  doubt ;  they  would  never  set  to  work  to  furnish  the 
**  French  manufacturers  with  French*£nglish  machinery  if 
''  they  could  get  them  from  England. 

'*  Do  you  consider  the  superiority  of  the  English  ma- 
**  chinery  such  as  to  secure  a  demand  in  the  foreign 
**  markets,  if  the  laws  permitted  you  to  supply  them  ?-^ 
''  There  is  no  doubt  about  it. 

'^  Is  it  within  your  knowledge  that  the  French  are  in 
'*  possesstoii  of  drawings  and  plans  of  almost  every  patent 
'^  as  soon  as  they  are  published  in  England  ? — Yes,  I  ktiow 
''  from  circumstances  that  have  come  to  my  own  know- 
ledge. On  the  first  of  every  month,  books  are  packed 
off  to  Hamburgh,  and  sent  through  Holland  and  all  parts 
**  of  the  Continent,  and  a  friend  of  mine  has  written  to  me 
**  within  a  week  of  the  publication,  saying  I  understand 
*'  you  have  obtained  a  patent  for  so  and  so,  and  I  hope  it 
*'  will  turn  out  to  your  advantage,  and  so  on.  This  is  a  copy 
''  of  the  French  Repertory  of  Arts  [alluding  to  a  book 
**  prodmed  by  the  witness],  and  this  is  a  drawing  of  a  ma« 
*^  chine,  and  is  as  good  a  plan  as  a  man  need  to  work  from, 
''  and.I  know  this  machine  was  not  at  work  in  our  mint 
"  when  this  book  was  published  in  France ;  I  believe  they 
"  (Messrs.  Bolton  and  Watt)  had  one  in  their  manufactory ; 
'^  but  this  shows  the  facility  of  getting  these  things  in 
"  France. 

^'  Can  a  machine-maker  work  from  that  drawing  ? — Per- 
"  fectly  well. 

vou  I.  .     2  £ 
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^^  Yon  tnefia  to  nwj  that  «oy  man  th^  i»  abU  to  »ak# 
''  that  machine  can  make  it  from  that  drawing  ?*'*<" YeA» 

.  '^  Have  yoa  any  other  example,  of  the  ^ame  thing  ?--*Here 
*^  is  a  blowing  maohine,  to  smelt  ore,  and  that  is  as  good 
*^  a  blowing  machine  as  any  man  need  make ;  some  of 
^'  our  first  mills  have  that  machine. 

**  Whose  invention  is  that  originally  ?'— It  is  the  iaven* 
^^  tion  of  Bolton  and  Watt^  or  some  of  the  large  iron-  * 
f*  masters* 

*'  Does  your  observation  as  to  the  faoiltty  of  working 
^^  from  drawings  apply  to  all  sorts  of  machinery  ?**<-Yes ; 
'f  there  is  a  set  of  drawing  in  the  best  Bnoyolopedias 
'^  which  will  enable  yo«  to  make  a  cotton  machine* 

'<  I/}  the  drawing  of  that  loooHUiotive  maohine  [aliudinfr 
<*  to  an  engraving  in  the  book  prodmced]  such  as  will  enable 
i^  a  workman  to  make  a  similar  naohiae  l-^.CertaiAly ; 
''  they  make  a  great  many  thousand  maohines  from  much 
'Vworse  drawing!,  no  do^bt/V 

Although  your  Committee,  are  impiasaed  with  the  opi* 
nioa  that  tods  and  machinery  should  bo  vogulaled  on  die 
same  principles  as  other  artides  of  manufacturei  yol  iate* 
much  as  there  exist  objections  in  the  nund  of  many  of  our 
manufacturers  on  this  subjeoti  which  deserve  the  attan** 
tioaof  the  legislature.;  and  as  ii is  possible  that  eircimt- 
stances  may  .exist  which  may  render  a  prohibitioii  to  expert 
certain  tools  apd  miehines  uaed  in  some  particwlar  maaiH 
&eture  expedient,  your  Committee  beg  to  recommend  that, 
Until  an  alteratioa  can  be  made  in  the  laws  on  thisaubject. 
His  Majesty's  Privy  Council  should  continue  to  exereise 
(heir  discretion  in  permitting  the  exportation  of  all  such 
tools  and  machines  now  profaibitedi  as.  may  appear  to  them 
not  likely  to  be  prejudicial  to  the  trade  or  manufaettttes  of 
the  United  Kingdom. 

30thJu7i€,  1826. 
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By  M.  Hashbitfiiats* 

Continued  from  page  388. 

Ip  we  cannot  attribute  to  the  combination  with  the 
eatbomc' acid,  eolefy,  the  hardening  of  the  limes  and 
mortars  exposed  to  the  action  of  the  air,  what  -can  or 
ought  to  be  the  cause  which,  with  the  carbonic  acid,  con*- 
Mbutes  to  their  induration  ? 

'  The  pure  carbonates  of  lime  lose,  on  an  average,  0*45  of 
their  weight  in  calcination,  and  0*10  of  their  bulk,  when 
they  are  made  into  lime.  These  0*45  consist  of  water  and 
of  carfoonio  acid ;  but  it  is  difficult  to  determine  the  pro- 
portion of  those  two  substances.  Bergman,  who  only 
'fonnd044  in  hts  analysis,  values  the  carbonic  acid  at  0*33, 
and  the  water  at  0*11.  But  was  his  carbonic  acid  com« 
piMely  freed  from  water?  We  estimate  the  carbonic  acid 
ai  0*84,  and  the  water  at  0*10,  in  his  analysis  of  0*44. 
Wherefore,  in  ord^  to  regenerate,  completely,-  one  part 
of  litne  into  carbonate  of  lime,  it  must  be  combined  with 
0^1  <$f  <>aril>onic  acid,  and  with  0.18  of  water.  - 

For  along  period  the  analysis  of  carbonate  of  lime  made 
by  Bergman  was  aloti^  known ;  but  since  the  end  of  the 
hat  oentuiry,  a  great  many  analyses  of  it  hav^  been  made, 
with  terry  great  oa^.  In  these  analyses  all  the  chemists 
agree  in  htitring  found  in  %he  carbonate  of  lime  but  an 
extremely  small-  proportion  of  water.  M.  Thenard,  in  his 
eotoparative'analysis  of  Iceland  spar,  which  he  considers 
as  k  very  pure  carbonate  of  limei  and  in  that  of  aragonite, 
found  th^'m  to  be  composed  of 

Lime 0-663 

Carbonic  acid 0*433 

Water 0-004 

Thus,  these  calcareous  crystals  contain  only  0*004  of 
water  of  crystallization,  a  quantity  which  appears  very 

2  e2 
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small.  In  the  analysis  of  the  coarse  caibonates  of  lime 
which  are  used  in  bnilding,  and  for  making  lime,  there 
is  fomid  from  0*01  to  0*02  of  water,  and  sometimes  more 
when  these  stones  are  moist. 

We  have  seen  in  slacking  rich  lime  by  the  three  different 
methods,  that  it  is  moistened  in  the  first  with  four  parts 
of  water  by  weight ;  in  the  second/  by  immersion,  that  it 
requires  at  least  0*20  of  water  to  become  solid;  and  by 
the  third,  or  spontaneous  slacking,  that  its  weight  is  in- 
creased 0*46.  M.  Vicat  only  found,  in  the  first  method  of 
slacking,  3*6  of  water  combined  with  it ;  in  the  second 
but  0*18 ;  and  in  the  third  only  0*40.  We  adopt  here  the 
results  of  M.  Vicat's  experiments. 

Having  reduced  a  kilogram  of  quick  lime  to  a  paste 
somewhat  firm,  after  having  slacked  it  by  the  three  dif- 
ferent methods,  M.  Vicat  observed  that  the  lime  slacked 
by  the  first  method  became  combined  with  2*36  of  water, 
and  that  its  bulk  was  3*1  of  that  of  solid  lime;  by  the 
second  method  the  combined  water  was  1*31,  and  the 
bulk  1-04 ;  and  by  the  third  method  the  combined  water 
was  1*48,  and*tl)e  bulk  1*76.  As  the  calcareous  stone,' 
which  is  fit  to  make  very  rich  liqie,  loses  0*  1  by  calcination, 
it  follows  that,  in  order  to  be  restored  to  the  bulk'  which 
it  had  before  calcination,  it  ought  only  to  be  increased 
0*11  of  the  bulk  which  it  has  in  the  state  of  lime*  Thus,' 
to  be  brought  back  to  the  original  bulk  of  the  calcareous 
stone,  it  is  requisite  that  the  lime  slacked  by  wetting 
should  lose  0-64  of  its  bulk ;  that  the  lime  slacked  by 
immersion  should  increase  0*06 ;  and  that  the  lime  slacked 
spontaneously  should  lose  0*37.  The  two  portions  of  lime 
slacked  by  wetting  and  spontaneously,  must  then,  as  has 
been  seen,  be  considerably  diminished  in  bulk,  while,  op 
the  contrary,  the  lime  slacked  by  immersion  ought  to  be 
increased. 

It  follows,  moreover,  from  those  experiments,  that 
since  there  are  limes  whose  bulk,  after  being  made  into 
paste,  is  less  than  that  of  the  stone  which  has  produced 
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them,  it  is  mo^t  probable  that  in  becoming  solid,  and 
being,  regenerated,  they  would  be  increased  in  bulk. 

Let  us  consider  for  a  moment  by  itself,  the  lime  mixed 
into  a  paste  with  water,  what  a  contraction  must  take 
place  in  it  to  bring  it  back  to  its  original  volume ;  and 
how  many  chances  of  separation  and  cracks  must  it  ex- 
perience in  drying  and  becoming  solid  ?  If  the  lime 
becomes  regenerated,  all  the  water  must  be  evaporated, 
and  be  replaced  by  carbonic  acid.  As  the  proportion  of 
carbonic  acid  ought  to  be  0*82  of  the  lime,  it  follows  that 
2*36  of  water  in  tlie  first  method  of  slacking  it,  1*31  in  the 
second,  and  1*40  in  the  third,  ought  to  be  replaced  by 
0*82  of  carbonic  acid.  Besides,  that  the  loss  of  the  weight 
of  the  lime  slacked  by  inixing  it  with  water  ought  to  be 
1*64 ;  for  th6  lime  sla^JLed  by  immersion,  0*49 ;  and  for 
that  slacked  spontaneously,  0*58. 

And  if  the  exterior  surface  of  the  masses  of  lime  should 
soon  become  hard  in  combining  with  the  carbonic  acid 
which  it  receives  from  the  air,  its  volume  could  not  be 
perceptibly  diminished  any  farther ;  after  which  it  is 
evident,  that  either  the  lime  will  remain  in  a  paste  in  the 
interior  of  the  mass,  in  preserving  all  the  water  which  it 
absorbed,  or  that  this  water  will  evaporate  through  the 
regenerated  coat.  In  the  first  case,  the  lime  will  always 
remain  in  its  caustic  and  slacked  state ;  and  in  the  second, 
the  inside  will  be  filled  with  cracks  and  with  vacuities, 
which  will  render  the  mass  pulverulent,  and  will  prevent 
it  from  acquiring  solidity.  If  we  suppose  that  the  car- 
bonic acid  percolates  into  the  mass,  and  regenerates  the 
lime  which  it  finds  there,  all  the  water  will  be  evaporated, 
but  the  carbonic  acid  will  only  fill  a  part  of  the  space  ; 
the  mass  will  be  porous,  and  full  of  vacuities.  Finally, 
to  prevent  vacuities,  it  is  necessary  that  only  the  quantity 
of  water  should  be  evaporated  which  would  be  replaced 
by  the  carbonic  acid,  and  that  the  other  part  of  it  should 
remain ;  but  in  this  case  the  volume  of  the  water  would 
be  too  CQUsiderable,  and  its  layers,,  or  films,  too  thick  to 
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perfoita  the  office  cff  wateif  of  coliesioiii  tnd  the  mtit 
would  itill  have  but  little  teoacity ;  from  whence  it  will 
appear,  that  the  beat  method  of  employing  the  lime,  and 
that  which  will  moat  favour  its  solidification,  is  to  slack  it 
into  a  dry  powder,  either  by  immersion  of  by  apmxtaaeoQS 
action.  In  fine,  only  to  fUld  to  it  the  qaantity  of  water 
necessary  t6  make  its  volume  1*11  of  that  which  the  lime 
)ield  before  it  was  slacked ;  then  the  lime  will  become 
regenerated  in  acquiring  the  solidity  and  hardness  which 
the  stone  possessed. 

Few  substances,  perhaps,  have  as  much  afiinity  for 
water  as  lime ;  when  it  is  pure,  when  it  is  entirely  deprived 
of  it,  it  seij^es  ot  it  with  great  force ;  the  lime  becomes 
solid  in  uniting  with  it.  To  unite  vdth  its  particles  the 
water  penetrates  the  mass,  breaks  t])e  cohesion  of  the  atoms 
of  the  lime  to  insinuate  itself  between  them,  and  causea 
the  lime  to  become  pulverulent  This  fact  proves  diat 
the  affinity  of  water  for  lime  is  greater  than  that  of  the 
particles  of  lime  for  one  another,  and  that  the  force  of  the 
cohesion  of  the  water  to  the  lime  is  more  considerable 
than  that  of  the  atoms  of  the  limti  to  each  other. 

It  is  easy  to  conceive  from  this  fact,  that  if  the  parlieletf 
of  lime  were  united  by  the  water  of  crystallization,  their 
force  of  cohesion  would  be  greater  than  that  of  Uie  par* 
tides  to  each  other.  All  theu  that  is  necessary  to  obtain 
a  very  hard  hydrate  of  lime,  is  to  reunite  the  particles  of 
lime  to  each  other  by  very  thin  films  of  water,  which  may 
be  effected  by  a  slow  and  continued  desiccation  of  the 
lime  in  a  state  of  paste ;  but  pure  lime»  when  it  has  become 
a  solid  hydrate,  has  still  a  great  affinity  for  water.  If  in 
this  state  it  is  exposed  to  the  action  of  the  air»  it  attmcts 
the  humidity  which  it  contains ;  a  division  of  this  liquid 
between  the  air  and  the  hydrate  of  lime  then  takea 
place,  until  the  affinities  of  those  two  substances  for 
water  become  in  equilibrio.  The  hydrate  of  lime  thus 
remains  in  a  state  of  hardness,  depending  on  the  thickneaa 
of  the  films  of  water  interposed  between  its  particles. 
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Tins  ihiqknatB  dumoiahes  in  a  drj  air,  aad  increaiea  in  a 
ntoiat  air^  which  oaines  tha  hardbesa  of  the  hydrate  to 
Ywpy*  To  keep  it  in  a  constant  fttate  o(  hardneaB,  it  is 
naoeasaiy  that  the  action  of  the  lime  on  the  water  be 
diminished  by  that  of  Bome  other  substance  combined  with 
it,  which  effect  carbonic  acid  produces  in  uniting  to  the 
lime ;  but  ever j  thing  leads  us  to  believe,  if  the  analysed 
of  the  carbonates  of  lime  are  exact*  that  the  carbonic 
acid  drives  off  all  the  water  of  combination,  and  occupied 
its  place. 

We  may  then  impute  the  hardening  of  the  lime  to  two 
causes.  Ist,  To  the  action  of  water  on  the  lime>  which 
occasions  a  force  of  cohesion  by  so  much  more  powerful 
as  its  quantity  is  smaller ;  or,  more  properly,  as  the 
thickness  of  the  films  of  this  liquid  between  the  particles 
of  the  lime  is  less  considerable,  2dly,  To  the  comblna^ 
tion  of  the  carbonic  acid  first  with  the  hydrate  of  lim0, 
and  then  with  the  lime  itself;  a  combination  which  not 
QBfy.diminishes  the  affinity  of  the  lima  for  a  new  quantity 
of  wsuter^  but  which  entirely  displaces  the  water* 

fivery  thing  leads  us  to  believe,  that  the  substances  tehioh 
diminish  the  affinity  of  the  water  for  the  lime,  such  as  mag^ 
aeaia^  day,  the  silicate  of  magnesia*  8ic.  produce  an  effect 
ilnalogQus  to  that^s^hioh  water  exercises  on  it ;  to  which  effect 
maybe  attributed  the  promptitude  with  which  argillaceous 
limes  set,  such  as  the  Roman  cement  of  England,  the 
piaster  cement  of  Boulogne,  and  many  other  meagre  limes ; 
but  every  thing  leads  us  to  believe,  that  these  same  sub* 
"titances  equally  diminish  the  action  of  the  carbonic  acid 
on  the  lime. 

The  analyses  of  ancient  mortars  made  by  M.  John,  and 
which  he  has  published  in  his  Memoir  on  Mortars,  which 
was  crowned  by  the  academy,  of  Berlin,  confirm  our 
opinion,  by  proving  that  limes,  in  mortars  exposed  to  the 
air,  however  ancient  they  are,  do  not  always  reabsorb  the 
quantity  of  carbQUic  acid  necessary  to  mti^rata  them,  and 
that  they  all  contain  water  in  smaller  or  greater  quantities, 
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which  quantities  are>  :with  some  few  exceptions,  in  an 
inverse  ratio  of  those  of  the. carbonic  acid  absorbed,. and 
in  the.  direct  ratio  of  those  of  the  odier  combined  earths. 
We  shall  here,  give  some  of  the  analyses  made  of  mortars 
exposed  to  the  air. 
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Mortar  of  100  ftkn  old,  frmn  rhe  cliureh 
of  Sr.  Peter  at  Berlio,  at  tbe  oottide 
Jointtf J , 

Mortar  of  100  years  old,  from  the  inside 
Joints  of  the  tame  cliarch  , 

^lortar  of  €00  yean,  from  a  coreredj 
foundation  of  tlie  saoio  church,  very 
liard  and  very  tenacloas •  •  •  •  i  0121' 

Mortar  of  600  venrB,  from  the  walit  of 
the  Cathedral  at  Rmotlenbnri^h    •  •  •  • 

Soman  mortar^  from  a  wall  of  t!ie  citv.' 
built  at  Cotoftne,  under.  Ajrrippa,  In' 
the  lat  age  of  the  ChrUtian  Mm  •••• 

Roman  mortar,  from  a  tower  consthieted 
bv  AirripTMi 


0-400 
0893 


0*406 


0-383 


0-361 


0-065 
0-207 

0«a69 
0-127 

0-103 
0-190 


"3" 
I    1 


0-300 

0-288 

0-081 
0-807 

0-289 
0-222 


•s 

IS 

a 

o 


0-050 
,O0C0 

0-174 

0-0:7 

0-008 
0-015 


a 
8 

"2  • 

a  y. 
•»  e 

e 


0008 
0-067 


as 


Si- 

<o     e 


0-166. 
0-042 

0-815 
01160 

0-129 
OiOr. 


i 


I 


^000 
4H)00 

8-180 
2-910 

2-249 
1-273 


.  It  may  be  seen  in  these  analyses,  that  ode  of  the  mortars 
which  had  lasted  for  six  hundred  years,  and  which  was 
very  hard  and  veiy  tenacious,  held  0*315  of  water;  that 
it  had  only  absorbed  0*081  of  carbonic  acid ;  that  out  of 
0*430  of  pure  lime,  only  0*121.  had  been  reconverted  into 
carbonate,  and  that  0*309  had  remained  in  the  state  of 
hydrate  of  lime. .  We  may  then  attribute  the  extreine 
hardness  of  this  mortar  to  tbe  water  combined  with  tbe 
lime,  and  interposed  between  its  particles,  consequently 
to  the  water  of  cohesion.  We  may  likewise  perceive  that 
some  of  these  mortars  had  absorbed  a  considerable  quan-" 
tity  of  carbonic  acid,  since  it  amounted  in  them  to  0*307, 
and  that  others  had  absorbed  the  very  small  quantity  of 
0*081.  Finally,  that  the  mortar  which  had  absorbed  the 
least  of  the  carbonic  acid,  or  0*181,  contained  the  largest 
quantity  of  foreign  matter,  or  0*174,  while  that  .which 
had  absorbed.  0*300  of  carbonic  acid  contained  the.legst 
foreign  matter,  or  0*050,  that  is.  to  say,  about  f  of  the 
first  lime.    . 
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%  -  PerhapB  the  more  speedy  setting  of  rich  limes,  which 
have  slacked  spontaneously,  or  of  those  which  contain 
foreign  substances,  may  in  many  cases  be  attributed  to 
the  same  causes  which  determine  the  setting  of  mortars, 
and  that  we  may  consider  limeis  of  this  kind  as  mortars 
formed  naturally.    In  fact,  lime  slacked  spontaneously, 
aiid  which  has  been  exposed  a  year  or  more  to  the  action 
of  the  ai.r,  is  a  hydrate  of  lime  mixed  with  a  quantity, 
more  or  less  great,  of  regenerated  calcareous  stone.    It 
is  then  a  mortar,  in  some  degree  analogous  to  that  which 
is^  formed  of  slacked  lime,  and  of  chalk,  stone  dust,  or 
marble  powder.    These  limes  ought  to  become  hard  more 
easily  as  the  proportion  of  the  lime  to  the  carbonate  of 
lime  is  most  suitable.    A  question  will  arise  with  regard 
to  mortars  of  this  sort,  whether  the  lime  will,  not  have 
sufficient  action  on  the  carbonate  of  lime  to  deprive  It  of 
a  portion  of  its  carbonic  acid,  and  thus  favour  its  indura- 
tion and  regeneration  ?     We  will  leave  this  question  to 
the, determination  of  those  engineers  who  are  occupied 
with  limes,  mortars,  and  cements. 


Of  the  netting  or  hardening  of  Lime  in  Water. 

We  have  seen  that  pure  limes  had  a  strong  affinity  for 
water ;  that  they  solidified  it  and  formed  in  this  manner 
dry  hydrates  of  lime  ;  and  that  afterwards  the  water  had 
a  great  affinity  for  those  hydrates  of  lime,  dissolved  them, 
and  made  them  pass  to  the  liquid  state. 
■  Every  lime  whose  hydrate  will  be  in  a*  state  to  be  attacked 
by  water,  and  be  dissolved  by  it,  cannot  be  employed  in 
water,  since  this  liquid  will  dissolve  it  in  saturating  itself 
with  it.  If  the  quantity  of  water  in  which  the  hydrate  of 
lime  is  plunged  be  limited,  the  solution  is  continued  until 
all  the  water  is  saturated ;  during  this  time  the  surface  of 
the  water  exposed  to  the  action  of  the  air  will  attract 
carbonic  acid  ;  the  dissolved  lime  will  seize  on  it  in 
abandoning  its  water  of  solution ;  a  layer  of  the  carbonate 
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«f  lime  will  fbrm  on  the  turftoe^  aad  aftertrardsYtllto 
the  bottom;  the  freed  water  will  dissolve  more  lime,  mmt 
the  solation  will  thus  contimie  until  all  the  lime  is  dissohred 
and  converted  into  the  oarbonste  of  lime.  If  the  volume 
of  water  is  infinite^  as  that  of  the  sea,  or  if  it  ia  inoeeiantly 
reilewedf  as  in  a  current  of  .w^ter^  a  stream,  or  a  river^ 
the  hydrfeite  of  Ume  will  be  contiftually  attacked  bj  the 
^ter  in  contact  with  it>  and  wiU  be  dissolved  until  the 
entire  mass  disappears* 

Thus,  the  first  thing  necessary  in  employing  limes  in 
water,  is  io  render  their  hydrates  less  soluble  in  water ; 
or  otherwise  to  give  the  limes  a  property  by  which  they 
Itrill  have  sufficient  action  on  the  water  to  form,  hydrates, 
tod  the  water  shall  not  have  action  enough  on  the  hydrates 
tadisaolve  them. 

This  result  will  be  obtained  by  aombining  pure  lime 
with  magnesia,  with  claysy  with  the  silicates  of  magnesia^ 
and  finally  with  the  earthy  and  metallic  mixtures,  which 
diminbh  or  desitroy  the  dissolving  action  of  the  water  on 
the  lime. 

It  is  necessary  to  obtain  this  result,  that  the  substances 
which  are  mixed  and  burned  or  baked  with  the  lime  should 
have  an  affinity  with  this  earth,  and  that  they  should  be 
themselves  insoluble  in  water,  sifch  as  magnesia,  qiay, 
more  or  less  earthy,  silex,  the  silicates  of  magnesia^  &c« 
£?ery  thing  leads  to  tlie  belief,  that  alumen  (or  clay)> 
although  insoluble  in  water,  will  not  make  the  hydrate  of 
lime  equally  insoluble,  because  that  probably  it  does  not 
combine  with  it  intimately.  Thus  silex,  ^when  it  is  com- 
bined with  lime,  contributes  to  render  its  hydrates  inso* 
luble,  whilst^  when  it  is  only  mixed  with  it,  none  of  its 
natural  properties  are  changed* 

'  The  more  the  alyudors  (that  is  to  say,  the  substances 
which  have  the  property  of  rendering  the  hydrates  of  lime 
insoluble  in  water)  are  combined  in  large  proportions 
with  pure  lime,  the  more  its  hydrates  are  insoluble ',  %nd 
as  the  proportion  of  ulyudor  is  smalleTj  their  insolobility 


it  kit ;  nirrertiielm,  m  bfder  to  obtiadD  a  good  limty 
certain  limits  must  not  be  passed,  which  are  those  whar^ 
the  pro^offtioti  is  such  that  it  hte  ho  more  aotion  on  water, 
oroan  bejio  longer  slacked. and  fomi  hydiatta* 

We  kwm  seen  that  the  orer  oaloination  of  rich  limes 
gif  e  to  their  hydErales  the  property  of  bemg  no  longed 
iloltril>l6  in  water,  as.  if  they  iMtd  been  combined  with.mag<* 
aeeia  or  elay^  fte. ;  does  this  arise  from  a  portion  of  .the 
lime  having  lost  the  >property  of  uniting  and  combining 
irith  water,  or  from  its  having  lost  by  the  over  calcination 
a  part  of  its.  aotion  on  the  water  ? .  Or  finally,  because  m 
the  common  caloination  there  still  remains  a  little  water 
combined  with  the  lime,  which  fkvours  the  union  with 
more  water,  and  that  in  the  over  calcination  either  all  the 
weter  is  carried  off,  or  that  part  of  it  whioh  was  neeessary- 
to  its  Blacking,  and  the  formation  of  tiw  hydrate  ?  Wo 
will  here  only  remark  that  this  tesnlt  is  analogous^ to  that 
of  the  onion  of  water  with  clay.  While  the  desiccation  of 
the  day  is  not  carried  far  enough,  this  silicate  can  receive 
new  water,  and  be  kneaded ;  but  when  the  desiccation  is 
carried  too  &r  by  the  action  of  the  fire,  then  it  can  no 
longer  mute  intiitaately  enough  with  water  to  be  tempered 
and  acquire  the  pastey  state.  It  remains  hard,  and  in 
order  to  restore  its  fllrst  properties  relative  to  water,  it 
must  undergo  certain  operations.  The  same  takes  place 
with  pure  limes  combined  with  magnesia,  clay,  8oc. ;  they 
have  need,  to  acquire  all  the  action  which  is  necessary  for 
them,  to  ui^dei^o  a  calcination  capable  of  drivii^  off  the 
carboiuc  acid  and  the  water  which  they  contain,  that  they 
-may  combine  intimately  with  the  earths ;  but,  relative  to 
the  nature  and  the  proportions  of  the  component  parts, 
they  ought  to  undergo  a  particular  degree  of  calcination ; 
since,  if  too  much  calcined,  they  will  become  without 
effect,  like  dead  lime ;  it  is  then  said  that  they  are  vitri* 
fied.  When  nearly  appn>aching  to  this  degree  of  calci- 
nation thoy  cannot  be.  slacked  in  water,  nor  do  they  slack 
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in  the  air ;  but  being  palveris^i  they  soften  like  gypsum 
and  set  pretty  quickly. 

.  Now  that  we  know  that  one  of  the  chief  qualities  of 
lime  destined  to  set  in  water  should  be  to  have  no  more 
affinity  to.  water  left  in  it  than/ what  is  necessary  to  form 
hydrates,  it  is  easy  to  explain  their  hardening  in  water  by 
the  film  of  water  interposed  between  their  particles ;  that 
film  of  water  whose. two  surfaces  ought  to.  have  an  equal 
efiect  on  the  adjoining  particles  of  lime  ;  that  film  of 
water  which  may  be  diminished,  because  the  particles  of 
lime  come  sufficiently  near  for  their  mutual  affinity  to 
conunence  its  action ;  then  the  force  of  cohesion  is  com- 
posed first  of  that  of  the  particles  for  the  film  of  water, 
and  next  of  that  of  the  particles  of  lime' for  each  other ;  a 
force  of  cohesion  which  increases  continually  in  proportion 
as  the  particles  approach  each  other.  . 

From  these  principles  it  is  easy  to  conclude,  that  the 
pastey  and  firm  masses  of  lime,  whose  hydrates  are.  not 
dis^olved  by  water,  being  placed  beneath  water,  expe- 
rience continually  a  pressure  of  that  fluid  on  all  its  sur*. 
iacejs ;  that  thie^  continual  pressure  tends  to .  bring  the< 
particles  of  the  hydrates  close  to  one  another,  to  cause  the. 
superfluous  water  to  pass  off*,  to  diminish  the  thickness, 
of  the  films  of  water,  and  to  increase  continually  the  force 
of  cohesion,  from  whence  the  hardness  of  the  lime  arises. 

If  this  water  contains  carbonic  acid  gas  in  solution, 
this  gas  may  approach  the  surface  of  the  mass  of  lime,.^ 
and  regenerate  calcareous  stone,  which  will  place  these, 
limes  in  a  situation  analogous  to  that  which  takes  place 
in  the  air ;  but  being  placed  in  a  situation  more  favour- 
able, they  will  be,  besides  exposed  to  apressurie,  coustantly 
exeited,  which  will  tend  to  draw  together  the  particles  of. 
lime,  and  to  dimioish  the  thickness  of  the  films  of  water, 
which  separate  them. 

We  have,  besides,  in  the  three  analyses  which  M.  John 
made  of  hydraulic  mortars,  that  is  to  say,  of  mortars  or 
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cements  plunged  in  water^  proofs  of  this  double  action  of 
the  films  of  water,  and  of  the  carbonic  acid  in  the  hardening 
of  these  sorts  of  mortars. 
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Among  these  mortars  there  is  one  which  had  only  0*32 
of  lime  regenerated,  and  which  retained  0*722  of  water. 
Nevertheless,  this  mortar  >yas  300  years  old. 

We'maiy  conclude  from  ail  this,  that  the  setting  or  so- 
lidification of  the  lime  in  a  mass  is  occasioned  by  two 
causes:  Ist,  by  the  action  and  by  the  adhesion  of  the 
water  to  the  particles  of  the  lime,  an  action  and  adhesion 
which  causes  a  hardness  by  so  much  more  great,  as  the 
film  of  water  which  separates  these  particles  is  thinner ; 
2dly,  by  the  combination  of  a  substance,  the  alyudor, 
which  destroys  the  dissolving  action  of  the  water  on  the 
hydrate  of  lime.  This  substance,  when  the  limes  are 
exposed  to  the  action  of  the  air,  is,  in  a  great  number  of 
cases,  the  carbonic  acid ;  and  whfen  they  are  placed  be-> 
neath  water,  one  or  several  earths,  united  Sometimes  to 
metallic  oxides.  In  some  cases  these  two  actions,  that 
of  the  carbonic  acid  and  of  the  earths,  act  together! 
When  the  carbonic  acid  acts  by  itself,  it  drives  off  the 
combined  water  and  occupies  its  place.  When  the  car- 
bonic acid  acts  in  conjunction  with  different  earths,  it  is 
probable  that  its  action  is  not  so  great,  and  that  all  the 
water  is  not  displaced  by  it,  as  may  be  seen  in  the  experi- 
ments of  M.  John. 

This  lime,  which  remains  free,  which  we  consider  as 
being  solidified  by  the  water  of  cohesion,  M.**  John  con- 
siders, on  the  contrary,  as  being  combined  with  the  other 
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earthy  mattersi  and  aa  forming  a  aubstance  analogous  to 
feldspath ;  it  is  this  combination  which  he  regards  aa  tho 
true  cement,  and  which  we  call  alyudor.  Builders  and 
men  of  science  will  decide  between  this  opinion  and  that 
which  we  have  given. 


On  the  colouring  matter  of  Coffee.     From  Revue  ETici/clop^dique. 

On  repeating  the  fine  experiments  of  Brugnatelli  on  the 
colouring  matter  of  coffee^  M.  Bizio,  of  Venice,  observed, 
that  when  a  drop  of  infusion  or  decoction  of  the  berry  fell 
upon  cloth,  it  formed  a  yello\y  stain,  surrounded  by  a 
border  of  a  fine  green  colour,  which  be  attributed  to  tha 
oxydizement  of  the  oil  contained  in  the  berries^  To  fix 
this  colour,  he  boiled  a  hectogramme  (nearly  two  pounds 
and  a  quarter)  of  coffee  in  powder,  and  reduced  the  der 
coction  to  eight  hectogrammes.  To  this  he  added  an 
equal  quantity  of  sulphate  of  copper,  dissolved  in  wate^ 
and  employed  as  a  precipitant  a  solution  of  caustic  sqda* 
The  deposit  which  formed  weighed  105  grammes  (=e  1622 
grains),  and  oti  drying  it  in  the  air  he  saw  it  acquire  a 
green  colour,  which  was  so  much  the  more  brilliant  aa 
the  substance  was  more  moist  at  the  moment  of  its  ex« 
posure  to  the  free  air,  M.  Bi?^io  has  proYed»  by  many 
experiments,  that  neither  water,  ether,  .alcohol,  nor  the 
alkaline  subcarbonates,  have  any  effect  on  this  colour* 
Caustic  potash  turns  it  sky  blue*  Soda  does  not  alter  it 
at  all ;  and  no  acid,  with  the  exception  of  the  sulphuric 
and  oxalic,  destroys  the  colour  entirely.  By.  dissolving 
his  substance  in  acetic  acid  a  green  tint  is  obtained,  th^ 
beauty  of  which  is  still  greater. 


4ld 
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Pui0ni granted  to  WiLUAU  Leahy,  ofOreat  Gwldford'ateet,  Sbitfflk 
warky  engiMer,  for  improvemenis  in  the  machinerif  or  apparaiuf  for 
making  bricks,  and  for  certain  improvements  in  the  drying  of  bricks 
btf  means  of  flues  and  stegim.     Dated  11th  Nov.  18S4. 

Mb.  Lkahy's  appanttus  for  making  bricks  may  be 
divided  into  four  principal  parts  ;  Ist^  That  in  which  the 
day  or  brick^earth  is  worked  up  and  pressed  forward ; 
iA,  That  which  receires  it  ff om  the  first  part  and  presses, 
it  into  the  moulds ;  3d,  A.  large  vertical  wheel  that  eotw 
tains  the  moulds  on  its  edge,  receives  the  clay  into  them, 
itnd  by  machinery  inside  forces  it  out  again,  after  being 
moulded  upon  boards  that  are  passed  beneath  its  lowec 
edge ;  and  4th,  Endless  chain  bands. that  carry  forward 
these  receiving  boards  from  the  rest  of  the  apparatus,  and 
which  receive  tjieir  motion  from  two  polygonal  wheels 
round  which  they  are  passed,  placed  widi  their  axles  in  « 
horizontal  plane,  and  parallel  to  each  other,  beneath  the 
moulding  wheel. 

The  first  of  these 'divisions  consists  of  a  conical  vessd 
of  cast  iron,  with  a  vertical  shaft  turning  round  in  its 
centre,  firom  which  flat  knives  or  cutters  project  at  right 
angles  in  several  parts,  so  as  to  pass  near  other  cutters 
that  project  from  the  sides  of  the  conical  vessel  hc^ izon** 
tally  towards  the  centre^  which  part  of  the  apparatus  is 
in  common  use  in  the  potteries,  and  also  for  making 
mortar  in  maby  places, ;  in  continuation  of  this  vertical 
axle,^  second  one  is  placed  so  as  to  tiim  independent  of 
it,  on  which,  at  the  bottom  of  the  conical  vessel,  is  fixed 
a  helical  plate,  forming  a  portion  of  a  flat  screw  by  which 
the  clay  is  driven  downwards  with  considerable  force, 
after  being  well  worked  by  the  cutters  in  the  upper  part 
of  the  vessel,  which  cutters  turn  round  fifteen  times  in  a 
minute^  while  the  spiral  plate  only  makes  five  revolutions 
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in  the  same  time,  and  those  in  the  contrary  direction  from 
that  of  the  cutters.   * 

The  second  division^  into  which  the  clay  is  forced  from 
the  first,  is  a  sort  of  box,  whose  sides  are  segments  of 
circles,  to  which  the  two  sides  of  the  moulding-whed 
apply  closely  in  front  for  the  greatest  part  of  their  extent; 
the  rest  of  its  face  next  the  wheel  that  is  not  closed  .by  it, 
being  cased  up  so  as  to  join  the  bottom  of  the  conical 
vessel  ;-  a  portion  of  the  back  part  is  also  in  a  similar 
manner  cased  up  to  this  vessel,  but  its  lower  partis 
occupied  by  a  moveable  diaphragm  or  shutter,  which  Is 
jointed  below  in  front  next   the    moulding- wheel,  *  and 
whose  upper  part  works  back  and  forwards  between  the 
sides  to  and  from  the  wheel  alternately,  which  motion  it 
receives  from  a  rod  moved  by  a  crank,  that  is  turned 
round  by  the  general  machinery  that  gives  the  required 
motion  to  the  other  moving  parts  ;  this  diaphragm  presses 
the  clay  into  the  moulds  at  the  edge  of  the  wheel,  as  they 
pass  by  it  in  succession ;  and  to  prevent  the  clay  front 
passing  out  behind  it,  when  it  is  pressed  towards  the 
wheel,  a  segment  of  a  hollow  cylinder,  or  cylindrical 
plate,  is  placed  at  its  top,  which,  fitting,  close  to  the  back 
of  the  box  above  it,  prevents  any  thing  from  passing  out 
in  diat' direction. 

The  third  division,  comprising  the  moulding  wheel,  is 
the  most  complicated ;  round  its  edge  as  many  moulds  are* 
placed  as  its  circumference  will  permit;  separated  from' 
each  other  by  triangular  oir  wedge-shaped  pieces,  with 
their  edges  turned  to  the  centre ;  in  each  of  these  moulds' 
a  square  piston,  that  fits  it  exactly,  is  moved  once  up  and 
down  in  each  revolution  of  the  wheel,  by  a  rod  that  passes* 
from  it  towards  the  centre  of  the  latter ;  the  upper  part  of 
each  of  these  rods  is  turned  outwards  at  right  angles  from 
the  side  of  the  wheel,  at  which  portion  of  it  two  rings  are 
attached  that  are  concentric  with  it,  and  one  beiiig  larger 
than  the  other,  are  placed  at  such  a  distance  asunder  ais  i» 
required  for  the  motion  of  the  said  rods  to  and  from  the: 


tknUe  of  tbe  wbeel,  they  acting  cub  stops  to  ihe  rods  for 
confining  tlieir  eilds:withm  the  reqnifed  limits ;  to  move 
tkeee  rods  and  pistons  from  the  centre  towards  the  day- 
box  and  compresser^  a. smaller  wheel  is  fixed  dose  by- the 
side  of  the  laige  wh^el  a  little  below  its  centre^  in  whose 
edge  are  formed  cavities  that,  as  it  turns  round,  receive  in 
succession  the  bent  arms  at  the  top  of  the  rods ;  and 
moving  in  the  same  direction  as.  the  large  wheels  must  of 
course  give  them  motion  in  the  direction  required,  whose 
speed  and  degree  will  be  regulated  by  tiie  relative  velodty 
ef  the  two  wheels  in  their  revolutions ;  the  other  motion 
necessary  for  these  pistohs,  from  the  ciroumference  to- 
wards the  centre,  is  given  in  a  simple  manner  by  a  piece 
shaiped  like  a  long  curved  wedge  with  the  point  upwards, 
fixed  near  the  side  of  the  large  wheel  in  the  firame^work^ 
so  as  to  lie  with  its  point  near  the  outer  ring  above  men*  . 
tioned,  and  its  base  near  the  inner  ring,  in  which  positton 
it  must  act  on  the  bent  arms  of  the  pistons,  as  they  pass 
by  it,  so  as  to  draw  them  from  the  outer  ring  to  the  inner 
one,  or  towards  the  centre.  A  flat  scraper  that  passes 
along  the  bottom  of  the  day-box  towards  the  edge  of  the 
wheel,  completes  the  junction  of  this  last  division  of  the 
i^iparatus  with  that  before  described ;  its  use  is  to  coiifine 
the  clay  at  the  bottom  of  the  box,  and  scrape  back  into  it 
•from  the  bottom  of  the  moulds  whatever  part  is  supers* 
•fluoufly  and  also  to  shape  it  smoothly  at  that  part  of  tfce 
moulds;  it  is  pressed  towards  the  wheel  by  a' strong 
•spring  at  each  side  of,  and  is  supported  by  a  pair  of  rollers 
to  iacilitate  its  motion. 

'  To  the  description  of  the  fourdi  division  of  the  appa^ 
ratus  alieady  given,  nothing  need  be  added  but  that  tb# 
polyg6naI  wheels,  vithich  carry  tl^e  endless  chains,  or  chain 
bands,  are  placed  in  the  plane  of  the  moulding  wheel,  and 
^convey  the  boards  which  receive  the  moulded  clfiy,  or  raw 
bricks,  to  some  distance  firom  the  whole  apparatus,  where 
they  are  taken  off  by  hand  ai|d  conveyed  to  the  drying- 
house.  .  -        .,  • 
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Tim  m^iOdaig  whf  el  hfts  bwi  4ttoiiM  M«MJtip^ 
ft  «uigl6  it>w  of  naw  brinks  at  Ot»dt;.  but  ^  «i  i^MH  1^ 
two  or  fBore  rows  of  tbom  iMf  b^  formfd  at  tb^  MWM 
tittle  ih  the  nlMwer  montion^y  by  proportiooably  iuoroMf 
iDg  tlie  number  of  the  knoulds^  and  of  the  pUtonf^  «ii4 
o&er  parta  oonneoted  ^(th  tbein* 

The  menctdnety,  or  mill  work^  whi^h  gives,  each  of  the 
Inaviog  parta  oS  the.  apparatua  ita  proper  motiooi  i«  aU 
ooniiec^d  with. one  fiiat  mover*  and  sp^y  be  impelled  by 
any  f>ower  moft  oonvenient;  it  copaieta  of  a  bete^ad 
tootb*wheel  atlabhed  to  tii^  moHldiag-wheel«  and  of  the  aame 
diasatlferi  ajad,  of  otltec  ail|ii}ar  wheels  of  si^ea  pxopoiPr 
tionate  to  the  effeota  iiitei»ddd  for  theai>  connected  with 
the  other  wheels  and  axles  deaoribed«  by  sbufta  and 
piaiona  .placed  in  sliitable  poiltioDs^  bat  for  a  more  pM^ 
timilar  deSeriplioD  (^  thtf  exaot  aiae  of  i^aoh  wh^eli  of  its 
number  of  (»ethi»  .and  of  the  precise  mfaaommeDt  wi 
position  of  ea«h  part,  reference  must  b^  had  to  thf 
figuces  of  them  in  the  drawiags.thaA  aoo^mpany  th^  ^pf^ 
aifioatioA  ftt  the  enroimy^nt.^NKoe^  WitbOi)t  wbi^  ,asiy 
ftttetnpt  at  opKiTeying  %  fartfier  idea  of  them  wQuld  n^fli 
very,  intelligible*     .     . 

'  The  improvemei^ts  in  drying  bricks  in Wti4»i»od  in  th# 
iUtlSi  rifer  to  two  mtthodn  fbr  thfs  pnr#oM^  4ia  4i^i  4if 
which  is  to  plaM  Cbetn  siiAmently  apart  firem  l^aiph.  othM 
Ml  shelves,  in  n  dryingi^house  |>ropefly  oonstrui^»  wkUk 
Imnn  ia  hedtod.by  hot  air  passing  in  fines  either  of  bi»tl^ 
or  iron  beneatii  the  raw  bricks*  In  th^  atoond  method 
horizontal  steam  pipes  jare  used,  at  ja  certain  distance  ihw 
vhitdi  othar  pipes .  are  pUkoed  parallel  to  thi^m^  for  fon- 
iriying  back  thb  eond^sed  ,water  to  thi  boUer>  and  b%- 
Swebn  A^  two  sets  of  pipes»  others  pass  at  ^M»rtaia  intdih 
JVab  iit  rigiht  englea  to  th<»m»  in  groups  of  $  6c  6  tpgetbsr 
pratty  plose  te  oaeh  other^  Over  which  gronps  of  hot  pipea 
atages  are  fised^  on  which  the  raw  bcicka  are  arranged;^ 
dryingt  as  on  the  shelves  v  proper  spaces  am  laft  betwsfa 
the  stages  for  passives,  and  the  chain  bands  that  ^Wkv^ 
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^  nm  biigM  60BI  iih»  appiirikttts  for  moultUDg  4b«m»  art 
duscribed  m  iiti^gmg  Ui^  close  to  the  4r3rmg4ibu0e# 
Tbe^tenm:  boiler  for  supplyiDg  the  pipes,  it  is  stated^  mvf 
)»e  either  optside  the  4ryiag-house  on  within  it,  as  ie 
>ii4b^  Hiost  coQfetiie^t ;  and  after  the  bricks  are  suffix 
^iently.  dried,  they  are  to  be  burped  in  clamps  or  kMoay 
whichever  \&  preferred. 

.  The  paleatee  expects  great  adYaoteges  from  this  mode 
of  drying  bricks  in  wet  seasons,  and  from  th#  facility  it 
aftbdrds  of  making  diem  in  winter. 


More  thaa  twenty  years  since  Mr.  Hwdeon,  an  American, 
obtained  a  patent  for  machinery  for  nuddi^  bricks,  which 
contained  the  conical  vessel^  cutters^  and  revolving  spiral 
plate,  of  this  apparatus.  Many  persons  in  the  vicinity  c^ 
Betters*  Town,  near  ^hich  one  of  them  was  put  up,  may 
remember  seeing  it  at  work.  It  had  not  the  moulding  wheel, 
or  the  odier  parts  lEilready  described,  whose  place  was  sup- 
plied m  a  simpler  s^aaiitt.  Mr.  Leahy^s  more  coraplioaied 
laaohiQBry  would  seem  more  eflhotnal  and  complete  fee 
the  porpoee,  particularly  if  it  recdives  the  very  heoessavy 
addition  of  a  contrivance  for  sanding  the:tt^4s  ^^  the 
liMidding  wheel,  without  which  no  perfect  bricks.  oouU 
te  fet med  by  them ;  and  no  directiona  whatever  are  gives 
eti  this  essential  matter  in  the  spedficaiion. 
•  The  system  of  brickHnaking,  maeh  as  it  is  piactisad, 
appears  to  h%  very  imperfeotiy  understood.  Nothing  can 
be  more  variable  than  the  consistence  of  those  broaght  to 
iiarket  here ;  some  of  the  yeUowk.grey  stocks  (which  come 
from  the  oountvy)  iire  as  hard  alod  firm  as  Portland  stone, 
while  other  soiis  ase  so  friable  as  to  be  •  broken  to  pieces 
by  very  sli^t  Uowb.  It  eeems  from  thia  and  other  ciiw 
eumstancee,  that  little  care  is  taken  in  srieciing  materials 
for  diem ;  and  that  it  is  in  gett«ml  the  convenience  of 
having  them  in  a  certain  place  that. causes  them  to  be 
made  (hete,  and  net  the  fitneps  ^  the  earth  found  in  that 
pkee  for  the  parpose^  which  ought  'te  be  a  pHpnuy  con^ 
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ftideratJon*  The  defiscts  of  cpmmon  bricks  Mem  moally 
to  arise:  from  a  want  of  clay  (alumen  or  argil)  in  their  com-^ 
position,  and  from  the.  mode  of  burning,  or  rather  baking 
them,  not  being  sufficiently  perfect.  Some  cart  loads  of 
the  coar^  clay  found  near  the  river  below  London,  and  in 
other  parts,  added  to  the  earth  used  for  each  clamp  of 
bricks,  together  with  such  other  additions. as  might  be 
pointed  out  by  a  more  exact  examination  of  that  earth, 
by  any  of  the  rough  methods  of  analysis  now  so  generally 
known,  would  probably  be  a  usefal  and  profitable  remedy 
for  the  first  cause  of  these  defects ;  and  for  the  means  of 
pbFiatiog  the  second  cause,  some  useful  bints  will  be 
found  in  ourlast  number.  ... 


Patent  granted  to  SiuoK  BitLOATiUEABOW,  of  Abergavenny,  Engineer^ 
for  a  method  of  manufacturing  and  purifying  inflammable  gases  by  a 
'   mixture  of  aimospheric  air.    PatedJanuary  19^  18S4. 

.  In  the  apparatus  which  is. described  in  the  specification 
of.  this  patetnt,  and  in  the  accompanying  drawing  of  it, 
intended,  to  exemplify  the  mefiiods  used  .by  the  patentee 
for.  the  purposes  stated  in  the  title,  two  .gas  ovens. or 
fetorts,  seven  &et  longand  five  feet  broad,  iure  constructed, 
with  fice?places  beneath  them,  both  furnished  with  doors  or 
stoppers,  of  the  usual  construction*  From  these  xetofts 
pipes  ascend  to  small  vessels,  10  or  12  inches  high,  de- 
signed to  condense  the  tar,  from  which  other  smaller,  tubes 
descend  downwards  back  again  into  the  retorts,  to  re- 
convey  to  them  the  condensed  tan.  One  loi^g  .horiaontal 
tube,  of  4  inches  diameter,  communicftting  with  these 
two  tar  vessels,,  passes  on  from  above  the  retort  furnaces 
a  few  feet,  and  then  bends  downwards  into  a  larger  vessel, 
called  the. gas  condenser,  on  the  top.  of  whict\  is.  placed  a 
pair  of  bellows^  two  feet  long*  and  16  inches  wide,  which 
communicates  with  it  by  a  pipe  that  descends  fromi  the 
aperUure  of  its.valve-or  clapper.  From  .the  aossel  of  this 
bellows  ja  pipe.pasaes  to  the  gas  hol4er>  ami  from  its  upper 
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pmn  a  handle  it  skowii  in'the  dmft,  pW3jecttiig  soine  lenglii 
from  it^  by  which  it  is  worked.  In  each  door.  6f  the  re^. 
toirtB  is  a  hble;  stppped  with  a  ^Itig,  which,  whai  the'fe- 
torts  are'charg^y  and  the  fires  are  lighted  beneath  them/ 
are' to  be  t>peiied  a8:BOon  as  the 'gas  i»  produced ;  imme- 
diiBtt^y  jBifter  which  the  bellows  are  to'  be  work^,  which 
will  difttw  the  gas  from  the  retorts'  through  the  gas  con* 
deUer/and  force  it  idto  the  gas'  holdelr  or  gasometer.- 
The  patentiee  then  directs,  that  when  eight  parts  of  gas 
are;  drawn  i)ff,  the  fires  are  to  be  put  out,  and  the  doors  of 
th^  T6torts  are  to :  be  opened,  and  the  bellows  to  be  still- 
continued  at  work,  till  a  quantity  of  atmospheidc  air  be. 
drawn  through  the  retorts  and  the  open  doors,  equal  to  a 
ninth  of  the  whole  quantity.  These  directions  are  not 
quite  distinct ;  but  the  meaning  obviously  is,  that,  when 
tfi'e  charge  ceases  to  produce  gas,  the  doors  of  the  retorts 
should  be  opened,  8cc.  as  mentioned,  and  air  should  be 
drawn  through  them,  and  forced  into  the  gasometer,  equal 
to  an  eighth  of  the  gas  which  it  before  contained.  This 
proportion  of  air  the  patentee  asserts  he  has  exp^ience^ 
to  have  the  effect  of  purifying  the  gas ;  and  that  the  plan 
altogether  admits  of  the  retorts  being  made  much  lighter 
and  cheaper,  from' the  pressure  of  the  expanded  gas  being 
t)y  it  removed  from  them,  and  also  that  it  will  render  un** 
necessary  the  accurate  stopping  or  luting  of  the  retorts 
before  customary,  and  make  chinks  or  leaks  in  them  of 
less  importance. 

The  patentee,  in  this  process,  only  ealculates  on  an 
eighth  of  air  being  mixed  with  the  gas ;  but  it  is  evident 
that  a  much  larger  portion  than  that  must  be  introduced 
by  the  plug  holea  of  the  retorts,  which  are  specially  di- 
rected to  be  left  open  from  the  first  working  of  the  bellows. 

When  it  is  considered  that  a  certain  portion  of  atmo- 
spheric air,  mixed  with  coal  gas,  will  cause  it  to  explode, 
the  danger  of  this  plan  must  be  plain  to  every  judgment, 
from  Cbere  being  no  method  suggested  in  the  specification 
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of  ifj^kliiig  the  poition  of  air  which  thili  pattMi  t&n»il|(h 
the  plug  holes.  '   ' 

•  Froib  a  sixth  to  a  twelMi  of  ooal  gts,  mki»d  wiA  ilr, 
will  bause  exploeidns^  the  mischief  Of  which  has  been  hut 
too  often'  experieaeed.  We  do  not^  howe^r,  assert  that 
tibere  wilt  be  much  danger  if  the  limits  preeoribed^  ill' 
which  the  gas  would  be  eight  times  as  much  as  the  aif^ 
were  actoally  observed  ;  yet  as  this  is  not  proirided  for 
in  the  specificeitibn^  the  risk  to  which  the  plan  of  the 
patentee  is  liable  is  obvious ;  but  we  presume/in  esatying^ 
the  invenlion  into  practiee>  the  patentee  has  remedied  this 
defect  of  the  specification. 


improvemetU  or  imjpronemMnU  on  steam*eti(fines4  Dated  May  h  19^ 

* 

Aw  idea  may  be  formed  of  Mr.  Vaughan's  steain-engine, 
liy  supposing  the  cylinder  of  a,  single  steam-engine  to  be 
placed '  with  its  bottom  upwards,  and  another  similar 
cylinder  to  be  fixed  in  the  usual  position  directly  upon  it, 
so  that  the  piston  rods  of  both  maybe  in  the  same  vertical 
line.  Each  of  these  cylinders  has  its  separate  piston^  and 
Ae  two  piston  rods  are  connected  together  by  two  bars, 
which  pass  outside  the  cylinders,  from  the  ends  of  a  crOss- 
piece  on  the  extremity  of  one  of  the  piston  rods,  to  the 
ends  of  a  similar  cross-piece  on  the  extremity  of  the  other 
piston  rod ;  the  two  pistons  being  previously  so  placed 
that  one  of  them  shall  be  near  the  open  end  of  its  cylinder, 
when  the  other  i^  near  the  closed  end  of  that  in  Which  it 
moves.  A  case  is  directed  to  be  put  over  the  two  cylin- 
ders, to  confine  the  heat,  and  the  openings  between  this 
case  and  them  at  each  end  ar^  to  b6  closed,  so  as  to  ex- 
clude the  air.  A  pipe,  furnished  with  a  cock,  is  to  pass 
from  the  steam-pipe,  near  where  it  enters  the  valve  box, 
to  the  inside  of  this  case,  to  convey  steam  into  the  space 
between  it  and  the  cylinders  when  the  c6ck  is  opened, 
to  keep  the  cylinders  hot ;  and  from  the  lowest  part  of  the 


•Mi  mtoihu  pipe  fiMtM  mitf  fimikhad.  aim  mtb  ft  M<dlt 
to  bt^tht  water  farmed  witUi^  ^  ease  by  tht  Modeii^ 
wttoaof  tb^  Btaam.  The  baie  wbioli  cemeet  tbe  twe 
pietoiihiiedf  paw  tiiToiif(li  tabee  of  eopper  ar  other  matel^ 
piaeM  vertioaUy  between  the  ease  and  Ibe  eylindera»  and 
fHtOMd  at  ea^b  extr^ittity  to  the  enda  of  the  paee.eo  ea  (9 
baiii^gbt 

The  yalve  box  is  fixed  at  the  junction  of  the  two  cyiin« 
ders^  and  in  it  a  sliding  valve  is  used,  having  a  cavity 

within  itf  wbicby  as  it  is  moved  vp  a^4  dowp,  ftlteroat^ly 
foraw  a  wmmunioatioii  between  the  passag^^  that  Ifad  to 
the  two  cylindMs^  and  those  wbiob  go  to  the  pteamrpip® 
and  to  the  oondenaer,  the  rod  which  works  this  valve 
passing  through  a  stuffing  box  at  the  top  of  the  valve  box. 
The  beam  of  the  engine  i9  to  be  connect^  with  the  piston 
rods  by  the  Unks  of  the  parallel  gear  being  joined  to  the 
Upper  eroee*pioee,  that  onites  the  piston  rod  to  the  ver- 
tteal  bars*  .  The  valve  rod  is  to  receive  its  motion  firom 
iottie  of  the  working  parts  of  Uie  engine  in  the  woal 
naaner,  and  the  boiler,  and  all  other  parts  not  parlacolariy 
deeoribed^  are  also  to  be  constructed  afi  shall  seem  best  t^ 
the  engine  maker.  Kothing  qtoroL  being  peculiar  to  this 
engine,  except  a  pipe  for  conveying  oil  above  the  lower 
piston,  which  paases  through  the  case  and  the  lower 
cylinder  near  where  it  joins  the  upper  one,  and  which  ie 
furnished  with  a  cock,  and  a  small  upright  tunnel  at  its 
outer  end,  to  receive  the  oil. 

The  patentee  mentions  that  the  cylinders  of  this  engine 
and  the  case  may  either  be  all  cast  together,  or  in  separata 
pieces,  to  be  afterwards:  united,  and  that  the  partitimi 
between  the  two  cylinders,  where  they  ineet,  may  be  cast 
with  them,  or  be  made  separate  and  bolted  in  afterwards. 


We  appFehend  this  engine  would  be  much  more  expenf^ 
alve  than  e  double  engine  of  the  usual  construction,  firoiia 
requiring  twice  the  length  of  cylinder  (which  is  the  most 
costly  part)  to  produce  the  eam^  effect  $.and  it  wquld  aleo, 
we  believe,  waste  the  heit  eoailderably  more,  froin  th» 
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air  entering  into  tbe  cylinders  dlemately,  as  the 
approached  the  juncture,  and  cooling  them  aceoidiaig  aa 
its  temperature  was  below  iheirs.  The  hollow  sKding 
valve,  which  is  the  best  thing  in  the  engine,  appears  to  w 
precisely  the  .same  invention  for  which  Mr.  John  DidoMm 
obtained  a  patent  in  March,  1808,  the  specification  of 
which  was  inserted  in  our  13th  voL  second  series,  p.  ISO. 


faieni  granted  to  John  Valance,  of  Brighton,  Esq.  for  oh  improved 
method  of  earning  off  cahric  or  fluidity  Jrom,  and  congeaUng,  water ^ 
and  it  may  he  other  liquids  ^  also  an  improved  method  of  producing 
iniejue  cold  ;  also  methods  of.  crying  this  vwentiom  so  as  to  make,  i^ 
avaikMe  (to  purposes)  vnih  reftrence  to  which  temperatures  about 
jreezing  point  may  be  productive  of  advantageous  effects,  whether 
medical,  mechanical,  or  chemical.    Dated  August  28,  1824. 

Mr.  Valance,  in  the  beginning  of  his  specification^ 
gives  a  history  of  the  method  of  freezing  water  by  the 
action  of  the  air  pump  in  accelerating  ievaporation,  which 
cQQclndes  by  notice  of  Mr.  Nairne's  discovery,  thatsul* 
phuric  acid  would  speedily  absorb  the  vapour  so  produced, 
and  of  Professor  Leslie's  application  of.  this  discovery  to 
produce  a  degree  of  cold  sufficiently  iiitense  to  copsoUdate 
mercury.  By  Mr.  Leslie*8  method,  only  a  small  quantity 
(not  more  than  a  pound)  of  ice  cOuld  be  procured  at  once, 
as  the  process  of  freezing  the  water  through  the  crust  of 
ice  at  its  surface  was  necessarily  slow,  from  ice  being  a 
bad  conductor  of  heat,  and  from  its  impeding  the  evapo- 
ration of  the  water.  Mr.  Valance's  plan  is  intended  to 
remove  these  defects,  which  he  proposes  to  do  by  causing 
a  current  of  highly  rarefied  air  to  pass  over  a  surface  of 
water,  which  is  perpetually  renewed  by  fresh  additions  in 
proportion  as  it  freezes,  in  an  apparatus  on  the  same  prin- 
ciples as  Mr.  Leslie's,'  but  on  a  much  larger  scale,  and  in 
which  the  sulphuric  acid  is  made  to  expose  a  very  extended 
surface  to  the  air  holding  the  evaporated  water. 

The  apparatus  for  this  purpose,  described  by  the  pa- 
tentee, consists  of  a  large  air  pump,  more  than  a  foot  in 
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dfiuiflter,  and  aboat  8  inches  higb,  to  be  woxked  h^  m 
HUtnble  power,;  beneath  which  is  placed  a  cylinder,  which  • 
ia  conniBcJ»d;to  its  bottom  by  flanches  and  screws.  This 
iqflindex  is  .open  at  bottom  to  admit  another  cylinder^  in 
svUoh  th^  ice  is  .to  be.  ibrmed,  and  whose,  bottom  projects 
beyond  the  first  cylinder,  and  turns  up  3  or  4  iiu^hes,  sp 
^B  to  inclose  it.  for  that  depth,  and  form  a  Receptacle  for 
meniury,  to  produce  an  air-tight  joint  betiween  the  t^o* 
cjrlinders  of  a  nature  that  will  permit  thein  to  be  sep^oatied 
with  facility. 

:  .  Through  the  middle  of  the  bottom  of  this  latter  cylinder 
a  metallic  rod  rises  in  an  air-tight  aperture,  to  near  the 
bottom  of  the  air^pumpy  and.  on  the  top  of  this  rodis  placed 
a ;  flat  circular  dish,  on.  which  the  water  is  made  to  fall  in 
.very  minute  streams  from  a  pipe  thfit  co&veys  it  from  an 
exterior  cistern,  which  pipe,  at  its  end  that  is  over  the 
4ish»  is  .perfcMrated  with  several  extremely  small  hol^s  for 
<this  purppse.  Above  this  dish  is  the  passage  to  the  air 
pump,  which  .t^rminates.here  in  a  low  hollow  cone^  whose 
edges  lie  very  near  to  the  dish,  and  to  which  the  latter 
may  be  .approached  or  removed  from  it,  by  the  rod  which 
aapporta  it  being  formed  with  a  fine  screw  at  itsjower  end, 
•which  passes  through  a  nut  in  a  stand  beneath  it,  and 
iiaving  four  himdles  projecting  from  it,  just  above  the 
screw  :  it  may  by  them  be  easily  turned  either  way,  so  a# 
to  ascend  or  descend .  as  required.  From  the  top  of.  the 
air-  pump  a  pipe  passes  to  the  bottom  of  a  third  vessel,  in 
which  the  rare^ed  air  is.  exposed  to  the  action  of  the  sul-» 
pfauric.acid,  and  from  the  top  of  this  latter  vessel  another 
j^qie  descends,  below  the.  air  pump,  tq  the  vessel  in  which 
the  ice  is  formed ;  in  coqstequence  of  which  arrangement, 
and  of  the  disposition  of  valves  in  the  air  pump,  when  this 
:is  worjced  the.  air; is  drawn  through. the  vessel  holding  the 
sulphuric  acid,  ^  and  over  the  stratum  of  water  on  the  plate  * 
.in  the  ice  vessjel,  and  is  passed  round  again  to  the  firs^ 
vessel ;  and  thus  circpl^tes.as  long  as  the  pump  is  wqrked, 
icarrying.  <^  the  vapour,  and  coQibined  heat ^  from  the  wateri 
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moA  dkfoutmg  ihtta  mth  the  0Qlphiirie  a«id;  byiwlnah 
iMMiB  A  Mat  of  tea  is  i^oii  formed  on  the  plate,  aad  eoiu 
tmually  aecumulates  as  the  water  iklle  ob  it,  the  tod 
that  ftuppQrts  it  being  lowered  gradually  by  the  ecrew  aa 
Ibis  takea  place,  to  leave  epace  for  it  by  making  the  plate 
deseead. 

The  Teenel  for  the  ealphurip  amd  is  an  iron  eylinderi 
with  a  conical  bottom^  haying  the  point  doifnwaKdf ,  lined 
with  leady  and  aboiit  the  s|une  eize  as  the  ice  VQetel.  (a 
it  a  number  of  round  flint  stones  are  placed  (which  aie 
#asily  found  on  the  sea  shore),  to  increase  the  surface  on 
which  the  acid  is  to  be  spread ;  and  at  the  top  of  the  vessel 
is  a  revolving  pipe,  to  spread  the  acid  o?ev  the  flints,  bent 
in  an  angle,  one  arm  of  whioh  ascends  up  through  the 
ttnddle  of  the  top  of  the  vessel,  where  it  terminates  in*  a 
Ainnel,  and  the  other  arm  eirculates  over  die  flints,  droppiag 
the  acid  on  them  through  very  small  perforations  in  its 
iides.  To  give  it  which  motion,  a  horizontal  whe^l  is  eeiik 
neeted  with  it  by  an  axis  above  the  funnel,  which  is.  acted 
to  by  a  vertical  wheel,  that  is  turned  by  the  machiiiery 
which  works  the  pump,  or  by  hand,  as  desired.  The  pipe 
and  funnel  may  be  made  of  lead ;  but,  to  give  the  joint 
suAcient  stifiness  where  it  passes  through  the  top  of  the 
vessel,  it  should  be  inclosed  in  a  platina  tube,  working  in 
another  of  the  same  metal. 

From  the  conical  bottom  of  this  vessel  a  small  pipe  is  to 
descend  several  feet  downwards,  bent  upwards  at  its  lower 
end,  to  retain  in  all  cases  a  portion  of  acid,  which  is  placed 
In  a  small  vessel,  to  hold  the  acid  that  runs  down  over  th^ 
surface  of  the  flints.  The  length  of  the  pipe  must  depesid 
on  the  degree  to  whioh  the  air  is  to  be  rarefied,  since,  if  a 
perfect  vacuum  were  to  be  formed,  it  must  be  more  thasi 
81  feet  long  to  allow  the  acid  to  pass  out  freely.  The 
acid,  may  be  raised  from  its  receptacle  to  the  funnel  in 
various  ways,  but  Mr.  Valance  prefers  an  Archimedes 
pump  of  lead  for  this  purpose.  To  make  the  apparatus 
more  perfect,  thick  glass  lenses  are  cemented  ain»tig|il  in 
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tfi6  ftid#s  of  the  ice  nieaMl^  fktht\j  on  a  lerel  with  die  part 
tirhere  the^ice  i$  to  be  formed^  through  whieli  lelises  the 
0tate  ef  aobamuhttion  of  the  ice  may  be  eeea,  in  order  that 
the  (lieh  may  be  lowered  aiMsotdia^y.  And  in  order  that 
the  kce  slay  be  cempaot  and  free  frchm  babbled^  die  water 
n  to  be.  previoitoly  boiled^  or  in  some  other  joaanner  freed 
ilfom  air^  before  it  is  put  into  the -eistem  to  be  conveyed 
to  the  ice  veseel ;  to  regulate  it»  flow  into  which,  the  pipe 
throtigh  which  it  paBeee  has  ac^ockf  attached  ta  it  near  itji^ 
kwer  ejctremity. 

Mi^t  Yaknce  describes  two  or  three  Tariatiods  of  the 
foregoing  apparatus^  in  oneof  which^  plates  ef  ^lass,  & 
foet  l6ngy  and  4  or  6  inches  broad,  are  substituted  for  the 
iints,  as  a  medium  for  ginng  an  expanded  surftce  to  the 
acid.  These  pliates  of  glass  are  arranged  npright  between 
two  hollow  cylinders^  with  their  planes  in  the  lines  of  the 
radii^  and  the  acid  drops  down  on  them  from  n  revolying 
tube,  similar  to  t&at  b^ore  described/  In  another  of  the 
tariatiohs,  in  place  of  the  single  low  conical  termination 
to  die  tube  that  passes  from  the  ice  vessel  to  the  air  pump, 
over  the  dish  on  which  the  water  fails,  there  are  seven 
smaller  ones,  six  of  which  form  a  circle  round  the  seventh, 
each  having  a  separate  tube  passing  to  the  air  pump,  by 
which  disposition  it  is  supposed  the  passage  of  the  rarefied 
air  would  be  more  rapid  over  the  wet  surihee  of  the  dish 
e^  ice  beneathj^  than  in  the  first  method*  In  both  ways 
Mr.  Valance  calculates  that  the  velocity  of  the  air  in 
passing  over  would  be  very  great,  and  that  the  rapidity 
with  which  it  would  carry  off  the  caloric  along  with  the 
vapourized  water  would  be  proportional. 
*  In  order  to  produce  cold  below  the  freezing  point,  Mr; 
V.  directs  that  the  flow  of  the  water  into  the  ice  vessel  be 
itopped  for  some  time  after  the  ice  is  formed,  and  only  be 
ddmitted  at  intervals,  by  which  means  the  rarefied  air  will 
&ct  in  vapourizing  part  of  the  ice  itself,  and  thereby  wilt 
iMuce-  its  temperature  still  lower.  To  an  apparatua^ 
nianaged  in  this  ktter  mode,  he  directs  what  may  bef 
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oaliod  k  cbid  6lo8^t  to  be  attached,  in  which  the  vatiouir 
cotnpositibns  designed  fbr  iCes  for  tabfle  might  be  plao^,  / 
Of  the  useful  purposes^  meiltioin^d  in  the  title,  to.  which: 
Mr.  V.  proposes  to  apply  this  improved  method  of  freeiing,^ 
the  mechapical  are' the  niost  parttoular,  the  tioledical  .d<m«> 
^tiD[g  merely  in  procuring  iced  drikiks  for  f^ver  patients 
in  hot  climates,  ai|d  the  chemical  being  barely  noticed  in 
general;  The'  mechfmical  application  consists  in  using  the 
apparatus  as  a  refrigerator,  for  an  engine  of  similar  cop^ 
struction  to  a  steam-engine,  but  in  which  the  expansion; 
0f  ether  by  heat,  and  its  contraction' by  cold,  is  to  produce 
the  power  instead  of  steam ;  and  Mr.  V.  states,  that  as- 
sulphuric  ether  boils  at  98^,  and  muriatic  ether  at  a  much 
Lower  temperature,  that  a  small  addition  of  heat/i^^uld 
cause  the  piston  of  the  engine  in  which  they  were  used,* 
to  raise  80  lbs.  on  each  square  inch  of  its  area.  The  ob* 
jection  to  this  plan  would  be,  the  great  expence.o^  the- 
ether,  particularly  of  the  muriatic  ether ;  but  Mr.  Valance 
thinks  that  it  is  most  probable  that, the  whole  of  it  woUld- 
\^  recovered  by  the  use  of  his  freezing  apparatus,  so  as 
to  serve  repeatedly  in  the  engine,  without  any  material 
loss,  particularly  if  no  chemical  change  was  produced  in- 
it  by  the  operation ;  and  though  sensible  of  the  uncertainty) 
lliat  must  attend  untried  projects  of  this  nature,  and  of- 
tihe  objections  to  it,  he  concludes  by  giving  his  bpinioii 
that  ether  nught  be  applied  profitably  in  tliis  wUy  ais  a 
mechanical  impeller.   . 


The  most  material  circumstances  in  Mr.  Valance's  very, 
voluminous  specification  (which  covers  twelve  skins  of 
parchment)  have  been  here  recited ;  but  of  courae  there 
are  some  particulars  of  less  consequence  which  we  have 
omitted  for  the  sake  of  brevity,  such  as  the  mode  of  rare*, 
fying  the  air  that  was  to  circulate  in  the  apparatus;  an* 
other  variation  of  the  latter;  in  which  the  external  air  was 
admitted  occasionally,  and  the  air  that  had  been  operated 
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;6n  gi^eri  boi';.aiid  a  metiiod  of  forcning  the  valvee  of  the 
•air  pump  by  oil«d  silk  fastened  round  rings  of  wire. 

It  is  easy  to  perceive  that  from  the  expensive  nature  of 
.the  apparatus^  that  it  could  never  come  into  competitioa 
with  the  mode  of  freezing  by  ice  preserved  in  ic^  houses 
.80  as  to  afford  profit ;  .and  even  in  hot  climates,  where  ice 
4s  not  formed  naturally ,  it  woCild  sometimes  have  to  con^ 
tend  with  methods  which  the  natives  practise  to  form  it 
artificially,  of  some  of  whiqh  an  account  may  be  seen  iti 
ihe  Annual  Register^  as  they  are  practised  at  Calcutta^ 
^Allahabad,  and  other  places  in  the  East  Indies.     Besides, 
4;he  apparatus  described  by  the  patentee  could  not  act 
long,  on  account  of  the  corrosion  which  must  take  place 
•in  all  its  working  parta  where  lead  could  not  be  applied, 
from  the  air  taking  up  a  portion  of  the  sulphuric  acid,  iknd 
conveying  it  into  the  air  pump  and  most  other  parts ;  and 
to  line  the  whole  of  the  working  parts  with  platina,  espe- 
cially when  made  oh  the  large  scale .  proposed,  would 
produce  an  expence  that  few  would  choose  to  encounter 
for  an  object  of  so  little  apparent  benefit ;  but  in  thinking 
it  to.  be  so  we  of  course  dififer  widely  from  the  patentee, 
who  has  thought  it  worth  the  cost  of  twp  patents,  the 
present  being  the  second  which  he  has  taken  out  for  bin 
jmethods  of  producing  cold.    Indeed,  we  might  venture  to 
predict,  that  no  profit  can  ever  arise  from  the  mode  of 
'lieezing  by  sulphuric  acid,  however  improved  pr  modified ; 
and  that  if  any  of  the  plans  mentioned  by  the  patentee 
should  come  into  use,  it  would  be  that  in  which  a  current 
of  air,  passed  over  ice,  was  made  to  reduce  the  temperature 
of  hisxpld  closet,  but  with. the  condition  of  omitting  the 
•tilphiiric  acid  altogether. 

.  If,. indeed,  water  could  be  frozen  without  the  u«e  of 
acids  or  other  expensive  mediums  (which  would  at  least 
rcquice  coals,  labour,  and  chemical  skill  to  prepare  them 
for  use,  repeatedly),  the  means  which  it  would  afford  of 
procuring  fire^  water,  at  sea  would  alone  make  it  of  the 
greatest  consequence ;  but  the  methods  of  freezing  pro« 
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po»«d  ki  tMa  tfpecifioation  axro  Miiher  apj^iedMe  to  tUs 
purpop^i  Bor  do  they  afford  any  clue  n^bich*  might  iMid  to 
U;  though  we  hav^  still  reaaon  to  hope  for  its  attainment 
fi>ott  other  processes  of  which  we  hare  some  iatimation, 
and  which  have  not  yet  been  made  public. 

Of  the  utility  of  the  mechanical  application  of  ether  as  a 
power  for  giving  motipn,  we  have  still  less  expectations^ 
for,  exolusive  of  the  objections  to  its  cost,  and  the  Ysry 
great  improbability  of  the  apptratus  of  the  pBUMae  con^ 
Sensing  it  completely^  when  onca  rwrefiedy  the  natlire  ef 
ils  composition  and  the  actioa  c^  the  metal  of  the  apparatite 
on  the  apids  which  necessarily  enter  into*  ity  woidd  soon 
so  far  decpmpose  it>  iind  alter  its  n^tura^  as  to  destroy 
tiiose  qualities  which  would  midie  it  valuable  for  tiie 
proposed. 


jMent  granted  io  William  Hensy  Jakes,  qfCohujg  Flm^^  V^MOf 
Green,  near  Birmingham,  Engineer,  Jbr  an  improved  fftode  qfcon^ 
itmcting  steam-carriages  for  highways*    Dated  May  \&,  1834. 

The  steam-carriages  described  in  this  spaoification  ate 
intended  solely  for  common  roads.  Instead  of  the  fonnsr 
«iethod«  of  using  one  steam  cyUnderi  or  at  most  two^  fa^ 
aaoh  steam-carriage,  the  patentee  directs  thai  a  ataam 
cylinder  ehall  be  used  for  «acA  wheel,  and  tn*  his  drafts  i# 
ffctj  two  cylinders  are  represented  at  each  extf omity  ef 
the  two  ailes,  so  thai  eight  steam  <^]uiden  will  be  lOt 
quired. altog^her  for  this  plan. 

These  cylinders  the  patentee  stales  are  to  be  rery  smalb 
but  does  not  mention  their  precise  dimensians ;  sad  aa 
the  pistons  of  each  pair  of  them  are  ananged  to  operlKia 
ao  on  the  cranks  with  which  they  are  connected;  that 
when  cme  is  vertical  the  other  will  be  at  right  angles  ta 
it»  to  save  the  use  of  fly  wheels,  every  pair  may  be  con* 
sidered  as  one  engine  acting  on  the  wheel  which  it  is 
iat^nded  to  move.  These  cylinders  aie  placed  beneath 
tba  axles  of.  the  carriage,  and  tka  cranks  an  fixed  aibova 
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4Mmd»  wbiebf  by  an^ibor  whetl  of  the  tam^  0Mrt»  t^tli  ott 
« t#p4Mid  rilBg^  mttoiAad  lo  tfat  nare  of  tbe  carringe  whoflU 
^ieh  nare  tujiis  frdely  on  ttt  aatle*  From  thete  ^ylimlMi 
pipas  run  to  the  Bteam  boiler,  ob  which  cocks  lore  ao  j^UfOod 
thai,  by  tufniag  thorn  m  oartaio  difeotioiWi  tiba  ateam  may 
h^  lot  qa  or  shot  off;  from  each  pair  of .  oyUtide^  aa  roh 
t|aired»  and  also  niay  be  admittod  paiiially  aometimaai; 
by  which  maaoa  aac^  whaal  can  have  itadagtaa  of  ralooi^ 
ragidaiad  ia  tafi|iacft  to  Ihat  of  the  others,,  aa  may  ba  bast 
anitad  for  oMkiog  the  oarriage  torti  round  a^ooroar^  or 
asave  in  any  enrvn  desired,  . 

The  steam  boiler  is  placed  beneath  the  perch, .  near  tha 
Jbind  wbeali/.anfl  the  chimnay  atiil  further  baok^  together 
wilh  the  seat  of  the  aagidaHnan,  who  not  only  kaa^ip 
tha  fire,  bat,  by  handles  placed  near  hips,  whtoh  aoiansU" 
jiioata  with  tha  cooks  beforo-mentioaed,  can  atop  either 
^  the  hind  wheds  or  diminish  their  nuttion,  aa  asay  be 
ttoet  saitabla  to  the  sbpe  of  the  hills,  in  descending 
which  locking  of  the  whaels  might  foe  necessary.  The 
engines  used  with  these  oamagaa  are  to  be  af. the  high 
pressure  species,  so  that  the  steam  .might  be  discharged 
iKMa  the  eyUndara  at  Mica  aft(tf  being  aaed ;  batto^bmte 
the  HteoaTettienoas  whiah  tbM  woi|ld  oaaae,  pipea  pai^ 
finm  Iheas  to  the  chimney,  to  eany  off  the  waataataani 
adoag  with  tha  saMJie. 

.The  froat aftlfitree  iamade  to  tofn  on  its  oeotre  aa  ua|i|ft}> 
and  tha  ataaai  pipea  on  it  hava  joiiits  at  tbf  centra  ^ 
fliatieiit  aimlar  to  those  of  coakai  to  admit  of  their  beiqg; 
Haraed  aieng  with  it  (  a  aegwi^f^t  of  a  horiaontai  toothed 
^hesl  ia  attached  to  this  ai^Oi.  in  wbidi  a  t^iMon  vrarkf, 
fiom  which  a  f  ertieal  shaft  aacends  to  the  eeat  of  the  di- 
yeotlir^  whieb  ia  placed  diraatly  ahove  it,  and  is  conatnjbcted 
like  a  coach*box.  On  the  %df  of  thi^  ahaii  a  hon2Mint|l 
isrhaeU  ffvimiahed  t^ilh  -hMdtaa  like  the.  steering  wheel  of  a 
iriiip^  ia  ftledf  by  whi^  Iba  diraoter  fstn  turn  the  front 
jairte^ee  ea  the  aorvatnta  of  tha  khi4  mty  saqnir^ 
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toniBl  rods  are  also  so  arranged  between  this  axle  and  Uie 
cockB,  that  in  proportion  as  it  is  turned  the  eieain'  may  be 
abttt  off  from  the  cylinders  at  the  side  next  tiie  centre  ot 
centres  of  the  curvature  of  the  road,  by  ivhioh  means  the 
•ifriieels  at  that  side  move  more  sloiM^ly  than  the  others. 
Besides  the  steering  wheel,  there  are  two  levers  with 
-handles,  placed  near  the  seat  of  the  conductor,-  whtek 
communicate  by  cranks  with,  the  rods  just  mentioned/  by 
which  the  cocks  are  turned^  and  by  moving  whieh  he>'CMi 
either  dimirash  the  motion  of  the  wheels  at  one  side,  as 
iie  pleases,  or  stop  off  the  steam  from  all  the  cylinders  at 
once^  when  it  is  required  to  stop  the  progress  of  the 
carriage. 

.  Two  bodies  of  coaches  are  represented  in  the  drawing 
•placed  above  the  axles, in  the  limal  position  for  donble>* 
bodied,  carriages ;  and  both  their  arrangement,  and  diat 
of  the  partsof  the  steam^fengine  not  particularly  described^ 
is  directed  to  be  snchasis  commonly  used  in;  similar  easea^ 
The  specification  concludes,  after  this,  with  the  usunl 
clauses  rdativeto  variations.of  parts,  and  the  patticulari'- 
sationof  tkeclaims  of  the  piatentee.  :  > 


With  respect  to  this  plan  of  Mr.  James's,  a  question 
'arises  whether  l^e  multiplication  of  cylinders,  which  it 
directs,  may  not  add  more  to  the  weight  by 'their  number^ 
than  what  their  small  size  may  admitof  its  being  diminished 
in  each  of  tliem,  from  the  greater  strengtb  which* this  re- 
duction of  size  causes  in  proportion  to  their  sidisitaiice. 
There  should  also  be  taken  into  this  account,  thai- the 
weight  of  many  wh^ls  and  of  some  heavy  shafts  are  saved 
'by  this  plan,  which  are  necessary  in  those  otfaevs  for  the 
same  purpose  lately  made  public,  asmay  be  more  clearly 
seen  by  comparing  it  with  that  of  Messra*  BurstaUrand 
'Hill|  given  in  our  third  Number. 

Mr.  James  has  on  this  occasion  fitllen  into  the  same 
error  ks  Messrs.  Burstatl  and  Hill,  in  placing  the  seats  for 
the  passengers,  and  the  receptacles  for  the  luggage,  teo. 
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0n '  ike  ^me  wheels  wilh  the  steam^carriage,  ty  vrhkihf 
aocvmiilatioii  of  weights  a  degree  of  presBure  must  be 
Mueed  on  the  wheels^  so  great  that  no  common  roai^ 
ecNild  bear  it  without  speedy  destructioo* 
-  As  this  is  a  very  important  point  of  consideratioB  with 
lespect  to  steam-carriages>  we  beg  leare  io  refer  to  the 
ohsenratioas  which  we  have  already  nuide  respecting  it, 
si>  the  ooocliision  of  the  accoimt  of  the. patent  of  Messrs^ 
Biirstidland  HilL  ' « 


Patent  gmnied  to  Jaco'B  Pekkins,  of  Fteet^streeij  Londonj  Engtiuer^ 
Jor  certain  improvements  in  propelling  vesseUs  Dated  August  ^,  I824>." 

In  Mr.  Peri^ias's  method  of  impeUiag  vessels,  iat  pad** 
dies  <Hr  impellers,  like  the  blades  of  oars,  are  ^made  to 
vev<aive  behind  the  stem  of  the  vessel  in  a  plane,  at  right 
angles  to  the  keel-;  and,  from  beipg  sipped  so  as.to  form 
imlined  pUtnes  to  the  line  of  impulse,  they  tend  txx  movq^ 
the  .vessel  in  Ae  opposite  direction  to  that  in  which  their 
frees  act  on  the  water.  To  prevent  the.  oblique  impnlise 
from  turning  round  the  vessel,  two  sets  of  these  paddles 
an  made  to  move  in  opposite  directions  at  4he  same  time; 
and  luteof  course  attached  to  separate  axles,  which,  to 
prevent  any  prelection  of  the. peddles  beyond  the  sides  ^i! 
the  vessel,  arpmadeto  revolve- concentrically  by  x>De.  of 
them  being  hollow,  and  the  other  passing  ^ough  and 

ttfrning  round  within  it 

•  .On  each  of  these  axles  Mr.  P.  only  employs  two  paddles,* 
opposite  to  4>ne  nnother,  whose  slopes  or  incUned  planes 
a]»  SO'  curved,  that  close  to  the  axle  they-  form  an  angle 
of  46^  with  it^  whileat  their  extremities  the  angle  of  in^ 
clination  is.224^    -         . 

.  One  end .  of  the  solid  axle,  on  which  the  other  is  sufrrf 
tained,  lies  inside  the  stem,  and  its  other  end  is  supported 
hf  across  piece  thatrests  on  the-ends^of  two  long  levers; 
iii4iich  ran  along  the  sides  of  the  vessel^  and  ^ura  on^pivotsj 


434  .MtffMi  o/2ftt9  Ptffoiti. 


ylaeed  Mhctty  in  %  lino  with  ili«  innftp  atrtwtty  #t  tht 
^lid  ule  (  which  axle  is  tapported  \fy.  m  CfhrnixUiA  fmm 
of  metals  d^bla  of  moviiig  in  its  fMk^i  ot  hed,  so  m  1ft 
admit  of  the  outer  end  of  the  axle  being  raised  or  l*Wi9e4 
lahf  the  motion  of  the  leyars  and  cross  bar ;  by  whioh  oftenu 
tien  the  depth  to  which  the  paddles  shall  descend  ifilA 
the  water  is  regulated. 

To  receive  the  requisite  motion  from  the  steamrengine^ 
pr  other  moving  power,  the  solid  and  the  hoUoiff  iihaft 
have  each  a  mitre  wheel  at  their  inner  extremities,  near 
the  cylindrical  piece  by  which  the  former  is  supportedi 
and  through  which  it  passes  a  few  inches,,  to  allow  of  thg 
mitre  wheel  at  its  end  being  at  the  same  distance  from  the 
cylindrical  piece  as  the  wheel  on  the  hollow  axle  is  at  thft 
oppf  site  iiide.  Two  other  mitre  wheels  im  plaoed  M  ii|ht 
Vgles  to  those,  with  theis  teeth  mutHsUy  interleoking* 
holt  turning  freely  on  their  axles,  the  endaof  which  mnv« 
in  the  eylindrioal  pieoe  that  sust^his  the  solid  axle  of  thn 
paddles.  On  the  same  axle  with  thtee  two  latter  mitra 
wheels,  two  spur  wheels  are  fixed,  whiph  oonneetthe  ndea 
with  the  moving  power,  and  which,,  while  they  tum  rawA 
with  thpse  axles,  am  capable  of  beii^  moved  fidewaya  t# 
or  from  the  last-mentioned  mitre  wheels,  so  aa  to  be  uniteA 
OS  s^arate4  from  them  as  required,  ^  pvctl^^^PMWi 
attaohed  to  them  for  that  pqrpos^,  in  the  mannet  eMimM 
m  mills  for  similar  effects.  A  metal  frame  paa^ea  ontsida 
thnsespur  wheels,  and  mov^  in  groove^  in  the  bosses  whii^ 
connect  them  with  the  axles,  so  that  when  it  b  drawn  to 
one  side,  by  a  serew  placed  there  for  that  use,  and  tunsed 
by  a  wiaeh,  the  mitre  wheel  at  the  opposite  side  is  joined 
to  the  moving  machinery,  and  the  otiier  one  tarns  loosely 
ia  the  axle  ;  and  when  the  sciew  is  turned  the  other  way,> 
the  mitre  wheel  that  was  before  loose  comes  into  aotion,^ 
and  that  formerly  in  action  beoomes  loose;  by  which- 
iMnns  the  ditoniion  of  the  m<xtion  of  the  paddka  xtjmj  bn 
^(uifikly  reversed,  and  the  vessel  madie  to  go  bank  o# 
forward  as  requised* 


rp 
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lif ftthMmtftkni  Ittve  kng  been  in  fkvoiir  of  impdltdg 
fWMk  by  tedined  plmaei,  and  in  1760  Btniel  Bcmouilli 
«bliiii6d  ft  t>ffMattm  flrott  liht  Acftdtmy  of  Soietfe^s  M 
Paris,  for  a  method  of  doing  this  by  tviary  ineUnid  planet^ 
Mctauftts  i»f  wbtob^  ind  of  Mne  othara^  may  be  iecn  in  the 
Hilrotpqtt  of  Pbitotfophidal  Inyentions^  8io.  wh  I  p.  a4a« 
We  am  iaolilied,  kowever^  to  give  Ae  preference' to. Mr' 
iNrUnt'e  plail)  from  its  eaperior  praetical  emngemente: ; 
iMt  iilel  eoflMUlrlmt  apprebenaiTe,  from  the  drawing,  that  he 
phieee  the  two  eets  of  paddles  too  close  together^  by  whidi 
die  a<rtioli  ef  one  iet  oil  the  water  may  be  diminislied  by 
tkatoftheoOerset. 


PMUt  granied  h  AtBiAindnt  K8ftiri¥^/  of  Uppt¥ 

MMn^MsnHf  tfi*»  paptr  «r  JkU,  sr  •  i^$tmke  nmH^  riavM^ 
.  fOflTM  jpoper,  iM^  i$  ^fpfMobk  ta  vmrvm$  fmfjfims*    Qovom^ 
catedbjaFordgner.    Dated  July  97,  1834. 

'  the  niat^rial  Which  the  patentee  appliee  to  the  parp^aee 
mentioned  in  the  title  la  meMi  whkii  he  deilcribtfs  ^*  Ai 
being  soft  like  wool^  and  being  gathered  in  the  watering 
places,  ditches,  and  low  grounds  of  Holland ; ''  and  the 
iiieChod  directed  for  converttng  it  into  the  subfttance  stated, 
is  to  chop  it  in  a  imachine  for  chopping  tob&cco,  till  it  is 
reduced  t6  pieces  half  an  inch  in  length,  aftc^t  beln^  pre* 
Tiously  well  washed  to  free  it  from  dift^ '  and  then  dried.. 
The  tnoss,  when  thus  chopped,  is  to  be  lefV  to  soak  fof 
some  hours  in  a  tub  of  water,  from  which  it  is  to  be  re^ 
tnoved  into  a  tub  6r  vat,  such  as  ii^  used  by  paper-makers^ 
li^hence  it  is  to  be  taken  up  by  common  paper  moulds,  in 
the  same  manner  as  the  pulp  for  making  paper,  to  as  to 
form  a  leaf  or  sheet.  Each  leaf  so  formed  is  to  be  placed 
betWftfeii  Woolleh  cloths,  s:nd  Wheh  aftuffici^nt  fiu&ber  6# 
them  ar6  prepaid,  they  ate  to  be  presided  altdgether  in  A 
Htf  tf tfoAg  preijs.    Th^y  ]li^e  after  Itild  Uikeh  out '  md 
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placed  oh  .cordg  id  the  idrying  bft,  and  wbeHifaoi^ttgUjr 
drjr^  they  a^e  agaia  pressed  between  sheets  of  brown  .ptpsf;^ 
and  left  in  the  press  for  three  or  four  hours;  after  whMi 
the  sheetaare  fit  for.use.     ;  .    ; 

'  This  material  or  moss  paper,  the  patentee  slates,  that  he 
priocipally  intends  using  for  ships  ^  between  beam  antf 
jtlmk"  hy  which  we.  suppose  he  means  for  sheathing 
paper,  or  the  doarse  paper  commonly  put  between' the 
sheathing  and  the  planks  of  vessels.  He  further  mentionsy 
that  great  use  is  made  of  thia  moss  in  the  navy  and  me^ 
chants'  ships,  of  Holland,  for  putting^  between  the  planks 
and  the  copper  sheathing,  where  it  is  found  to  be  very 
serviceable,  and  never  rots. 

The  moss  paper,  he  asserts,  thus  employed,  would 
fi well  up  as  soon  as  it  became  wet,  and -would  thus  serve 
to  prevent  leaks..  He  thinks  the  moss  for  this  puq^se 
^ght  be  found  in  sufieient  abundance  in  England ;  but 
tf  not,  any- quantity  of  it  might  be  easily  imported  firdm 
Holland. 

:  This  pro<»sa  wa6  communicated  to'  the  patentee  by^  Mr. 
JHTnLrVan  Houton,  of  that  country. '  t 


As  moss  is  little  affected  by  wet,  the  soaking  it  in 
water  for  the  time  mentioned,  after  chopping,  can  have  no 
effect  in  macerating  it,  as  it  has  on  linen  rags,  so  as  to 
fit  it  for  making  real  paper ;  so  that  all  that  is  performed 
by  the  process  is,  to  produce  sheets  of  moss  strongly 
compressed,  but  having  very  little  adherence  between  its 
fibres.  It  is,  however,  very  probable,  notwithstanding, 
that  it  might  be  very  serviceable  for  the  use  pointed  out 
by  the.  patentee. 

Much  use  is  made  of  moss  in  caulking  the  large  boats 
■used  on  the  Rhone,  in  performing  which  operation  the 
method  used  is  curious  and  singular.  The  moss  thua 
used  keeps  the  boats  very  ^ti^uncb,  though  their  shape  j^ 
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not  well  calculated  to  pievent  leaks,  they  being  both  flat- 
bottomed  and  ..wall-aided.  ..It  lasta  a.  long  time  there  in 
the  fresh  water,  and  from  the  account  of  the  patentee,  the 
moss  nsed  in  Holland  is  equally  durable  in  sea  water. 
. '  It  ig  to  be.segretted  tha!^  the  patentee  has  not  mentioned 
in  lusspeciftoation  the  botanical  nam&of  this  moss,  as  his 
description  of  it  is^£rom  this^  omission,  not  so  complete  as 
could  be  desired*  The  moss  used  for  the  boats  on  the 
Shone  ruos  ia  length  from  two  inches  to  three  and  a  half 
inolies,  consi^tang  of  fibres  of  those  lengths,  closely  sup- 
rounded  from  tap-  to  bottom  by  a  pile,  or  tufts  of  a  velvetty 
substance,  about  the. eighth  of  .an  inch  in  length.  From 
the  description  of  the  sphagnmn  palustre  we  should  ima- 
^guie,:that  if  this  ynossis  not  exactly  the  same,  it  is  at  least 
pf  ihe.aame  genus*. 

.We  must  also-  iiotice,  that  the  specification  of  this 
patent,  bi^ving  been  evidently  drawn  up  by  a  foreigner, 
jeonti^s«some  peculiarities  in  ^e  language,  which  it  might 
have  been  as  well  to  have  previously  corrected. 

The  moss  paper  of  the  patentee  sterns  very  likely  t0 
have  the  beneficial  effect  which  he  mentions,  when  used 
under  the  sheathing  of  ships ;  and  we  therefore  think  it 
entirely  deserving  of  a  fair  trial  by  ship-owners  for  this 
purpose, -if  tbey  can  prevail  on  their  ship-builders  to  make 
the  experiment. 


486 


LIST  OF  NBw  patents- 


Thomas  Stselb^  of  Magdiden  College,  CaAbHSge, 
Etq.  for  improyemeaCs  in  the  conslrttctioii  of  dicing  belli 
or  apparatus  for  diving  under  waters— Dated  October -98^, 
1626«^«SiiE  months  to  enrol  specification. 

John  and  Samuel Sbaward,  ofPoplar,  Mlddlese^^ 
engineers,  for  a  new  or  improred  method  or  methods  ^ 
propelling  boats>  oraft,  and  all  kinds  of  vessels,  6n  canals, 
riTers,  and  other  shallow  waters.^^Dated  November  1, 
1825.-«-Six  months  to  enrol  specification. 

William  Ranyarb,  of  Kingston,  Snrreyi  tallOW 
chaiidler,  for  a  circumvolution  brush  and  handle^— Dated 
NoYember  1,  1826.^-^Two  months  to  enrol  speeifieatioA* 

Vbrnon  Roylb,  of  Manchester,  silk  manufaetQfei<v 
for  improvements  in  the  machinery  for  oleatiing  and  spin^ 
ning  of  silk^ — Dated  November  1,  1826.-^wo  mondis  t6 
enrol  specification. 

John  Isaac  Hawkins,  of  Pancraa  Vale,  Middlesei^ 
civil  engineer,  for  improvements  on  certain  implements, 
machines,  or  apparatus,  used  in  the  manufacttlring  and 
preserving  of  bocjcs,  whether  bound  or  unbound^— ^Dated 
November  1,  1825. — Six  months  to  enrol  specification.    - 

John  Ridgway  and  William  Riogway,  both  of  the 
Stafibrdshire  Potteries,  manufacturers  of  china,  stone,  and 
earthenware,  for  an  improved  cock  tap  or  valve,  for  drawing 
off*  liquors. — Dated  November  1,  1826. — ^Two  months  to 
enrol  specification. 

Thomas  Seaton,  of  Bermondsey,  Surrey,  shipwright, 
for  improvements  on  wheeled  carriages.--^Dated  November 
7,  1825. — Six  months  to  enrol  specification. 

George  Hi7nter,  of  Edinburgh,  late  clothier,  for  air 
improvement  in  the  construction,  use,  and  application  of 
wheels. — Dated  November  7,  1825. — Six  months  to  enrol 
specification. 
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Thomas  Shaw  Branbrbth,  of  laverpool^  Esq.  for 
an  improyed  mode  of  construoting  wheel  carri^eSi^ — ])ated 
November  8,  1825  — Six  months  to  ezurol  specification. 

&AMI7BL  Brown,  of  Old  Brompton,  Middlesex^  Gent. 
for  improvements  inmachinery  for  making  or  manufacturing 
oasks  and  other  vessels. — ^Dated  November  8,  1826.-* 
Six  months  to  enrol  specification* 

William  Erskinb  Cochran r,  of  Regent^street, 
Middlesex,  for  an  improvement  in  cooking  apparatus*—-^ 
Salad  November  8,  1825.<-*-Six  months  to  enrol  spe- 
oifi^alioR* 

John  William  Hiort,  Office  of  Works,  Whitebtm, 
arohttect,  for  an  improved  chimney  or  flue,  for  domestio 
and  other  purposes. — ^Dated  November  8,  1826. — Two 
months  to  ennol  specification. 

Charlrs  Louis  Oiroub,  of  Lyons,  in  the  kingdom  of 
France,  for  a  chemical  substitute  for  gall  nuts  in  all  tho 
different  branches  of  the  arts  or  manufactures  in  which 
gall  nuts  have  been  accustomed  or  may  hereafter  be  used. 
— Dated  November  8,  1825. — ^Two  months  to  enrol 
speoifleation. 

James  Wilks,  of  Rochdale,  Lancashire,  tia«-plate 
woriier,  and  John  Errqtu,  of  the  same^place,  grocer, 
fbr  aa  engine  for  cutting  nails^  sprigs,,  and  sparables,  on 
an  impfoved  system.— ^Dated  November  8,  1825. — Six 
months  to  enrol  specification. 

John  Jamrs  Alrxander  McCarthy,  of  Pall  Mall 
Fktoe,  Westminster,  for  new  or  improved  pavement, 
pitching,  or  covering,  for  streets,  roads,  ways,  and  places. 
—Dated  November  10,  1835.-^Six  months  to  enrol 
specification. 

Benjamin  Cook,  of  Birmin^am,  brass  founder,  for 
anew  method  of  rendering  ships'  cables  and  anchors  more 
secure,  and  less  liable  to  strain  and  injury  while  the  vessel 
lays  at  anchor .-^Dated  November  10,  1826.«^&ix  months 
to  enrol  specification. 

Benjamin  Cook^  of  BirminghtMny  brass  founder,  for 
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knproyemeats  in  the  binding  of  books  and  portfolios .  of 
Yftrious  descriptions.-^Dated  November  10«  1826i«-^ix 
months  to  enrol  specification* 

JoHAKN  George  Deyerlein,  of  Mercer^street^  Mid«» 
dlesexy  smith  and  tool  maker,  for  improvements  -on 
weighing  machines,  which  machines  he  denominates 
German  weigh-bridges. — ^Communicated  to  him  by  a  fo- 
reigner.—Dated  November  10,  1826. — Six.  months  to 
enrol  specification. 

Samuel  Parker,  of  Ai^yle-street,  Middlesex,  brooxel 
and  iron  founder,  and  William  Francis  Hamilton,  of 
Nelson-street,  Long  Lane,  Surrey,  engineer,  for  a  certain 
alloy  or  alloys  of  metals.*— Dated  November  12,  1825.-* 
Six  months  to  enrol  specification. 

EowARD  BowRiNG,  of  Goldsmith-strcet,  London^  siU^ 
manufacturer,  and  Robert  ^Stamp,  of  Buxted,  Sussex, 
weaver,  for  improvements .  in  the  working,  weaving,  or 
preparing  silk  and  other  fibrous  materials,  used  in  making 
hats,  bonnets,  shawls,  and  other  materials^ — Dated  No- 
vember 17,  1825. — Six  months  to  enrol  specification^  * 

James  Guestier,  of  Fencburch  Buildings,  LondoDj 
Esq.  fi)r  a  mode  or  modes  of  making  paper  from  certain 
substances,  which  are  thereby  applicable  to  that  pprposCf 
Communicated  to  him  by  a  foreigner. — Dated  Nqvembe^ 
17,  1825. — Six  months  to.  enrol  specification; 

Alexander  Lamb,  of  Princes  •street,  London,  Geotr 
and  WiLLLAM  SuTTiLL,  of  Qld  Bromptpny  Middl^a^x, 
flax  spinner,  for  improvemenU  in  maphinery  for  preparing^ 
drawing,  roving,  and  spinning  flax,  hemp,  and  waste  silk^ 
— Dated  November  17,  1825. — Six  months  to  enrol 
specification. 

George  Borradaile,  of  Barge  Yard,  Bucklersbury, 
London,  merchant  and  furrier,  for  an  improved  method  of 
making  or  setting  up  of  hats  or  hat  bodies. — Communicated 
to  him  by  a  foreigner^ — Dated  November  17^  1825, — Sii( 
montlis  to  enrol  specification.  ; 
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PaJteni  granted  to  John  M'Curdy^  formerly  of  New  York,  in  the 
United  States  of  America,  but  nou>  of  Snow^hiU,  London,  Esq.  for 
an  improved  method  of  generating  steam*  Communicated  to  him  by 
tL  foreigner  residing  abroad^    Dated  June  15^  18S4. 

Instead  of  boilers  for  producing  steam,  the  patentee 
proposes  to  use  tubular  chambers,  which  being  brought  to 
a  due  degree  of  heat  by  any  of  the  usual  methods,  water 
is  to  b^  injected  into  them  by  a  forcing  pump,  through 
a  pipe  an  inch  in  diameter,  that  passes  sdong  the  centre  of 
each,  and  has  small  perforations  on  every  side,  through 
which  it  is  emitted  in  <'  sprees"  or  small  streams  against 
the  inside  of  the  chambers.  The  water  being  then  con* 
verted  instantly  into  steam  by  the  heat  of  the  chamber, 
the  steam  passes  off  by  a  tube  at  its  other  end,  to  work 
the  piston  of  a  steam  cylinder  in  the  common  manner. 
'  From  the  bottom  of  each  chamber  a  pipe  descends, 
furnished  with  a  cock,  by  which  may  be  known  whether 
the  whole  of  the  water  injected  each  time  by  the  pump  be 
converted  into  steam ;  the  quantity  of  which,  to  equal  a 
four  or  five-horse  power,  should  be  about  *'  half  a  gill/'  • 

To  add  to  the  power  of  the  engine  the  number  of  tubular 
chambers  may  be  increased,  together  with  the  heat  ap- 
plied to  them,  and  the  portion  of  water  injected.  To  cut 
off  the  communication  between  each  separate  chamber  and 
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the  rest/  in  case  of  accidents,  cocks  are  added  to  the 
pipes  where  the  water  enters  them,  and  where  the  steam 
goes  forth. 

In  using  these  tubular  chambers,  at  first  the  forcing 
pump  is  to  be  worked  by  hand,  till  the  pressure  of  the 
steam  is  found  to  be  what  is  required,  after  which  the 
engine  is  set  to  work,  and  moves  the  forcing  pump  or  pumps 
with  the  rest  of  the  machinery. 

The  patentee  divides  his  claims  relative  to  this  patent 
into  three  heads ;  the  first  of  which  comprises  the  tubular 
chambers ;  the -second  the  mode  of  distributing  the  water 
evenly  in  them  by  the  perforated  tube ;  and  the  third  the 
method  of  getting  a  "  head"  or  pressure  of  steam  before 
the  engine  begins  to  work. 

We  understand  that  the  general  siae  of  tfat  tubular 
chambers  which  the  patentee  has  tried,  is  11  dr  12  feet  in 
-length,  and  about  six  inches  in  diameter  inside,  and  that 
they  are  made  of  wrought  iron. 


Considering  the  degree  of  risk  from  all  engines  of  the 
kind  above  described  to  be  of  primary  importance,  we 
must  observe,  that  the  water  or  steam  coming  into  contact 
with  the  red'hot  iron  of  the  chambers  used  in  Mr.  M'Curdy's 
plan,  will  be  in  part  decomposed,  and  form  more  or  less 
hydrogen  gas,  which,  on  mixing  with  a  proper  portion  of 
atmospheric  air,  will  be  liable  to  explosion*  It  is  true 
this  danger  will  not  be  very  great  where  care  is  taken  to 
blow  all  the  air  out  of  the  chambers  by  the  steam,  as  long 
as  they  continue  sound ;  but  it  is  one,  however,  which 
never  should  be  forgotten. 

We  do  not  agree  with  those  who  think  there  will  be  any 
saving  by  using  these  tubular  chambers  instead  of  steam^ 
boilers ;  on  the  contrary,  knowing  the  great  wear  of  sub- 
stance which  takes  place  in  iron,  when  expojied  to  heat^ 
without  being  in  contact  with  a  liquid  (which  in  tlie 
ponderous  pots  used  in  making  prussian  blue  is  often  at 


Nbiicts  of  }few  PAtents.  4-^ 

the  r^te  Of  tW6  Inched  of  their  thiokhess  fVotn  the  6iit6ide  ih 
tk  month),  We  are  idolined  to  suppose  that  the  estpenc^  df 
A'^quently  replaciing  the  burnt-out  tubular  chambers  would 
be  much  greater  even  id  the  first  twelve  months  than  th^ 
Cost  of  boilers  fbr  producing  an  equal  power  of  steatn. 

The  patentee  has  not  confined  his  transatlantic  impor- 
tations to  machinery  ;  he  has  also  favoured  us  with  a  new 
Word  (sprees),  th6  propriety  of  Which  we  much  doubt,  at 
Wst  in  the  sense  in  which  he  employs  it.^  Its  slang  meto«' 
ibg  is  capable  of  a  more  legitimate  authority  we  guess. 


PdtM  gnmUid  U  \Viluam  Jorksok,  of  Totham^  Esseif,  (jretUkman;^ 
fir  fheatu  rf  evaptyroiing  fluids  ;  fir  conveying  heit  into  bikildings^ 
fit  lAamifaciuring',  h&riictUtitral,  and  domestic  purposes  ;  fi/r  hemting 

'  Uqmirs  in  distilling,  brewing,  and  dyeing  /  smd  in  making  salt  and 
sugar,  with  reduced  expenditure  offueL    Dated  August  6,  18S4*    . 

The  specification  of  this  patent  describes  four  methods 
of  eifecting  the  purposes  of  its  title.  In  the  drawing 
representing  the  first  method  three  pans  are  placed,  on# 
above  the  other,  so  that  the  bottom  of  the  upper  one 
forms  the  top  of  that  in  the  middle,  and  the  bottom  of  the 
middle  one  the  top  of  that  which  is  lowest  Flanche^ 
project  from  the  top  and  bottom  of  the  middle  pan,  and 
from  the  bottom  of  the  upper  pan,  and  top  of  the  loW6if 
pan^  which  serve  for  fastening  them  together  steatn-tight^ 
by  screws  and  nuts.  For  the  pans  above  the  lower  one, 
the  bottoms  may  be  formed  by  plates  put  in  between  the 
flanches,  and  made  tight  by  the  means  mentioned.  These 
pans  are  to  be  furnished  with  tubes  for  conveying  in  arid 
drawing  off  liquors  (which  are  not  shown  in  the  draft), 
and  for  passing  off  the  steam  to  other  vessels,  which  latteiif 
tubes  are  to  have  valves,  by  which  the  pressure  of  the 
steam  in  the  pans  may  be  regulated  by  weights,  and  all  ot 
them  are  to  have  cocks,  by  which  the  communications 
can  be  opened  or  shut  as  required.  The  steam-pipes  froitt 
the  pans,  in  the  draft,  pass  off  sideways  intb  one  commdtt 
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tube^  which  ^enters  a  close  vessel  beneath  an  open  pan,  in 
which  liquors  may  be  boiled  or  evaporated  by  the  waste 
steam  of  the  others.  The  patentee  states/  that  he  has 
ascertained  that  a  very  large  proportion  of  the  steam  at  a 
high  temperature  may  be  thus  conveyed  off  for  useful 
purposes,  after  keeping  up  that  of  the  pan  from  which  it 
escapes  to  the  degree  of  heat  desired ;  and  also  that  the 
heat  of  the  lower  pan  being  raised  above  boiling  point  by 
loading  its  valve,  for  instance,  till  the  liquor  in  it  is  raised 
to  240°  Fahrenheit,  that  in  the  pan  above  it  may  be  brought 
to  230®,  by  the  heat  conveyed  through  its  bottom  from 
the  former^  and  that  in  the  upper  pan  to  214°,  by  the  heat 
of  that  last,  mentioned.  Of  these  pans  the  lower  one  is 
placed  in  a  furnace,  and  exposed  to  the  action  of  the  fire 
in  the  usual  method,  and  the  upper  ones  receive  their  heat 
from  it  as  described ;  and  although  only  three  pans  are  shown 
in  the  draft,  placed  as  described,  it  may  easily  be  conceived 
that  a  greater  number  may  be  arranged  in  a  similar  manner. 

In  the  second  method  one  large  vessel,  like  the  boiler  of 
a  steam-engine,  is. placed  on  the  fire-place  or  furnace, 
in  which  several  other  fiat  pans,  with  close  tops,  are  arranged 
one  over  the  other  successively,  but  with  small  intervals 
between  them,  to  let  the  steam  from  the  outside  vessel  act 
on  all  parts  of  them.  For  the  admission  of  these  pans, 
one  of  the  ends  of  the  outside  vessel  is  so  fastened  on  by 
flanches  and  screws  and  nuts^  that  it  may  be  taken  out 
when  required.  All  these  pans  have  pipes  passing  into 
them  and  from  them,  through  the  outside  vessel,  for  the 
same  purposes  as  those  nentioned  in  the  first  method^ 
and  are  furnished  in  like  manner  with  cocks  and  valves  ; 
and  the  steam  may  be  similarly  conveyed  from  them  to 
operate  on  other  detached  vessels. 

The  third  method  will  be  best  described  from  the  draft. 
In  that  three  vessels  are  shown,  one  over  the  other,  the 
top  of  the  lower  one  forming  the  bottom  of  that  in  the 
middle,  as  in  the  first  plan  ;  but  the  top  of  the  middle  one 
and  the  bottom  of  the  upper  one  being  distinct,  so  as  to 


Notices  of  New  Patents,  -  445 

leave  a  small  space  between  them  for  the  admission  of 
steam^  which  is  conveyed  into  it  from  the  lower  vessel^ 
on  which  the  fire  operates,  by  two  pipes  that  pass  up 
from  the  latter  into  it^  along  the  sides  of  the  middle  vessel* 
From  this  middle  vessel  the  steam  goes  off  into  the  upper 
one  by  a  pipe  in  its  centre,  which  passes  through  the 
interval  between  them  sufficiently  high  to  rise  above  the 
liquor  in  the  upper  vessel ;  and  from  the  top  of  this  upper 
vessel  another  pipe  conveys  the  steam  from  it  where  it  is 
desired  to  operate* 

The  fourth  method  seems  to  be  a  combination  of  th6 
first  and  second.  In  it  the  lower  pan,  which  is  exposed 
to  the  fire,  contains  one  or  more  close  shallow  vessels, 
managed  in  all  respects  as  those  in  the  second  plan ;  above 
them  it  has  a  close  top,  which  serves  as  a  bottom  to  an 
upper  vessel,  as  represented  in  the  draft ;  from  all  these 
vessels  steam-pipes  pass  into  a  detached  close  vessel,  as 
in  the  first  method,  oh  which  an  open  pan  is  fixed  for 
evaporating  or  other  uses,  and  tubes  also  pass  into  them 
for  conveying  liquors  into  and  from  them,  all  which 
pipes  are  fami<ihed  with  cocks,  and  those  for  the  steam 
with  valves,  in  a  similar  manner  to  the  method  first 
described. 

In  all  the  several  methods  the  bottoms  of  the  pans  are 
to  be  sustained  by  ties,  in  the  same  manner  as  that  used 
for  the  bottoms  of  steam-boilers,  when  they  are  large 
enough  to  require  this  precaution ;  room  being  left  in  them 
to  put  in  and  take  out  the  keys  by  which  the  ties  are 
connected. 

How  these  plans  of  the  patentee  were  to  be  applied  to 
horticultural  purposes,  as  stated  in  the  title,  excited  in  us 
some  curiosity,  which,  however,  was  not  gratified,  although, 
from  the  great  length  of  the  specification,  such  informa- 
tion might  have  been  expected.  Its  excessive  length  is, 
however,  occasioned  by  incessant  and  useless  tautology, 
instead  of  affording  the  desired  explanations  of  the  pro^ 
cesses  announced. 


V^QW  p^t^Qta  bav«  b^^u  obtiPQed  pr^viQttii  to  ftif  fof 
the  applics^tiou  of  stejam  tQ  boiliQg  wd  evaporating,  of 
wbipb  a  yery  useful  qhq  m8i,y  b^  seen  in  p,  74  of  our  44Ui 
yol.  second  series.  The  methods  of  the  patentee,  bow€»Ter> 
Pilfer  fcom  them  in  the  U9e  of  ipclos^d  vessels  as  described* 
.  This  f>Hn  plight  be  of  service  for  liquors  that  left  no 
s^iment,  or  in  which  no  salts  crystallised,  and  which  ^ovir 
ijf^quently  required  no  pass&ge  to  the  pans  for  r^aiQving 
th^  salts,  pr  for  cleaning  them  out ;  but  this  proviso  limits 
'its  use  to  such  a  narrow  compass,  as  to  render  its  benefit 
extrexp^ly  problematical. 

We  cannot,  for  these  reason9>  conceive  bow  tiie^  com-^ 
bined  boilers  can  be  at  all  used  for  preparing  common  mH 
Qr  sugar,  unless  the  steam  from  them  b§  applied  to  act 
bei^eatli  open  pans,  which  th^  pat^te§  repeatedly  disr 
claims  as  being  within  the  limits  of  his  patent ;  whioh  he 
V(^ry  properly  does,  the  method  havipg  been  before  secured 
by  former  patents. 

,  In  short,  the  application  of  the  plans  of  the  patentee  to 
yseful  pi^rposes  aeems  still  a  desideratUTP>  whioh  will  so 
far  secure  the  exclusive  use  of  them  to  him>  as  no  other 
person,  probably,  will  he  able  to  imagine  or  cconpvehend 
a  secret  so  very  profound,  and  so  artfully  concealed.  We 
shall,  however,  just  beg  leave  to  mention  in  conclusion, 
that  so  far  as  these  plans  (if  any)  are  secured  by  seoresy, 
so  far  are  they  unprotected  by  the  patent. 


Patent  granted  to  Frederick  Benecke^  ofDeptford,  Kent,  Verdigrii 
Manufacturer,  Daniel  Towers  Shears,  and  James  Henry 
Shears,  of  Fleet  Market^  London,  Coppersmiths  ;  for  improvements 
in  making,  preparing,  or  producing  zinc  or  spelter.  Communicated 
to  them  by  a  certain  foreigner.    Dated  October  7,  1824. 

Th£  specification  of  this  patent  commences  with  pointiug 
out  the  defects  of  the  common  method  of  making  zinCy 
which  consists  of  urging  the  ore  by  fire  in  a  ves^el«  from 
the  bottom  of  which  a  pipe  descends  iqto  water,  iq  ^hich 
method  the  other  metals^  mixed  with  tbe  or^j  particularly 
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htA,  aro  malted  and  pass  ddwn  along  wild  it  in  the  state 
0f  alloy.  It  then  describes  an  apparatus^  by  the  use  of 
which  this  evil  will  be  avoided,  and  Ihe  zinc  produced  be 
more  pure,  by  passing  off  from  it  laterally  in  the  state  of 
vapour  before  it  is  condensed  into  metal.  This  apparatus 
consists,  in  its  ap^st  simple  state,  of  a  long  narrow  vessel, 
of  the  refractory  clay,  used  in  making  crncibles,  which  may 
be  either  hexagonal,  cylindrical,  semicylindrical,  or  oC, 
tftrious  other  forms,  and  which  is  to  be  placed  horisontally 
in  a  furnace,  for  the  reception  of  the  ore.  The  front  or 
mouth  of  this  vessel  is  fitted  with  a  stopper,  towards  the 
upper  part  of  which  is  a  circular  aperture,  for  the  reception 
of  the  neck  of  an  earthen  globular  head ;  and  towards  its 
lower  part  a  square  aperture,  for  extracting  the  calx  or 
remains  of  the  ere  after  distillation,  which  latter  aperture 
is  furnished  with  a  stopper,  to  be  luted  into  it  when  the 
vessel  is  at  work,  as  is  also  the  primary  stopper  into  the 
vessel  itself.  The  globular  head,  besides  the  neck,  has 
another  tube,  which  descends  from  it,  and  which  may  be 
lengthened  by  luting  additions  to  it  till  of  a  proper  length  fo« 
cooling  the  vapouriEed  sine,  which  ftdls  from  it  as  soon  as 
condensed  upon  an  iron  plate,  pla<^  beneath  for  its  re^ 
eeption.  In  the  front  of  this  head  is  a  round  aperture, 
through  which  the  ore  is  put  by  a  scoop  into  the  vessel 
l!t0yond  it,  which  opening  is  fitted  with  a  stopper,  which  is 
luted  to  it  when  in  use. 

Two  sorts  of  iVimaces  are  deseribed'tfor  the  vessels  fitted 
ap  as  mentioned.  In  the  first,  ten  of  them  are  arranged 
en  one  level  hearth,  supported  a  little  above  it  by  bricks, 
and  placed  in  two^rows,  with  their  heads  outwards,  and 
the  tubes  depending  from  them.  A  small  space  is  left 
between  their  inner  ends,  and  in  the  middle  of  this  space 
an  oblong  opening  forms  a  communication  with  the  fire* 
place  beneath  it,  from  which  the  heat  and  flame  ascends, 
circulates  through  the  vessels,  and  passes  out  above  through 
openings  in  a  low  arch,  which  covers  all  the  vessels,  and 
forms  a  reverberator  for  re#eoling  down  and  ocmfining  the 


44a  Noiius  of  New  PaOentf. 

heat.    Under  th6  grate  of  the  fire-place  the  ash-pit  c6in-« 
tnuaicates  with  a  lar^e  culvert  or  arched  passagei  that 
admits  the  air  frojod  beyond  the  limits  of  the  building ; 
and  through  one  of  the  ends  of  the  mass  of  brick*work  a 
sufficient  space  is  left  for  access  to  the  fire-place,  to  supply 
it  with  fueL    We  have  left  the  heads  projecting  from  the 
vessels  beyond  the  furnace  or  oven ;  but  as  it  is  expedient 
that  they  should  be  kept  warm,  a  small  cell  or  nitch  is 
made  for  each  of  them,  by  building  tbeir  walls  between 
them,  arched  at  top,  and  having  metal  plates  across  them^ 
at  the  level  of  the  bottoms  of  the  vessels ;  through  aper-* 
tures  in  which  plates  the  tubes  from  the  heads  pass  down 
near  to  other  metal  plates  at  the  level  of  the  floor,  on 
which  the  zinc  is  deposited  as  it  is  formed. 
'    By  this  arrangement  the  head  of  each  vessel  will  be  in  a 
small  square  cell  by  itself,  joined  by  its  neck  to  the  stopped 
of  the  vessel  for  the  ore,  at  which  part  the  openings  round 
the  vessel  are  to  be  filled  up  by  pieces  of  bricks  and  lutings 
to  close  the  back  of  this  little  cell;  and  to  its  front  a 
moveable  door  or  lid  is  to  be  fitted,  which,  when  luted  in^ 
confines  the  head  entirely  from  view.    This  lid  is  com^ 
posed  of  an  iron  frame,  with  iron  wire  passed  across  it  in 
both  directions,  so  as  to  form  a  sort  of  grating,  which  is 
to  be  plastered  at  both  sides  with  luting;  and  in  the. 
middle  of  this  grating  a  small  opening  is  left,  inclosed  by 
a  similar  iron  frame,  furnished  also  with  its  stopper,  which 
Opening  being  opposite  that  in  the  head,  serves  to  give 
access  to  it  for  putting  in  the  charges  of  ore. 
.    In  the  second  sort  of  furnace  the  vessels  are  placed  in 
several  tiers,  above  one  another,  six  or  seven  being  in  each 
tier.  Tbenecksof  the  heads  or  tubes  serving  for  that  purpose 
pass  through  the  front  wall  of  this  furnace,  which  is  built 
up  \)f  loose  bricks  and  luting  between  the  outer  ends  of 
the  vessels.    Beneath  all  is  placed  the  fire-place,  which  is 
cover^d  by  a  brick  arch,  to  prevent  the  fire  acting  too 
-*  violently  on  the  lower  vessels ;  and  through  it  apertures 
are  left,  through  which  the  fire  ascends,  and  circulate^ 
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through  tiie  spaces  left  for  it  round  the  vessels*.  Over  the 
upper  vessels  is  a  brick  arch,  with  apertures  in  it  to  let  off 
'the  smoke ;  aiul  just  abave  this  arch  is  left  a  passage, 
through  the  wall  ia  front,  closed  by  a  door  or  stopper,  by 
which  the  apertures  in  this  arch  may  be  closed  or  opened 
as  required.  The  method  of  arranging  the  heads  and  di»* 
tilling  tubes  in  this  latter  furnace  is  not  described* 

The  apparatus  being  thus  pvepared,  Uack  jack,  blende, 
or'sulphuret  of  zinc  are  taken,  and  roasted  either  in  a 
roasting  furnace,  or  else  stratified  in  alternate  layers  with 
fuel,  and  roasted  by  setting  fire  to  the  pile.  The  ore  is 
then  spread  out  in  the  air,  watered,  and  lixiviated,  to 
separate  the  sulphate  of  zinc  ;  after  which  it  is  roasted  a 
second  time,  and  then  powdered  fine,  and  mixed  with  an 
equal  portion  of  powdered  coal,  charcoal,  sawdust,  or  other 
carbonaceous  matters,  particularly  with  cinders,  and  then 
by  scoops  put  into  the  vessels  through  the  doors  of  the 
oitches  and  the  heads,  as  mentioned,  to  the  thickness  of 
an  inch  or  two.  Calamines,  or  oxides  of  zinc,  only  require 
the  latter  part  of  this  process.  The  openings  being  then 
all  luted,  the  first  charge  is  to  be  distilled  as  long  as  the 
zinc  comes  from  it ;  then  a  second  charge  is  to  ];>e  put  in^ 
and  inanaged  as  before;  and  after  that  other  charges 
successively,  as  far  as  the  vessels  will  hold  them,  so  as  to 
)f>erform  the  work  to  advantage.  After  this  the  doors  of 
the  nitches  are  to  be  opened,  the  heads  to  be  taken  down, 
and  the  calces  and  residuums  from  the  ore  to  be  drawn 
out  through  the  square  openings  in  the  stoppers,  in  the 
front  of  the  vessels.  And  then  again,  the  heads,  doors, 
and  stoppers  being  placed  as  at  first,  the  operations  de^ 
scribed  are  to  be  repeated  as 'before. 

The  patentees  state  that  much  depends  upon  regulating 
the  fire,  so  as  to  keep  up  a  regular  he^at  at  the  same  tem- 
perature throughout  the  process  ;  and  this  they  effect  by 
putting  the  coals  into  the  fire-place  in  small  quantities  at 
a  time,  frequently  renewed ;  also  by  having  a  large  culvert 
to  admit  the  air  evenly^  without  any  quick  draft  or  blast  ^ 
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tad  by  ietting  the  imoke  escape  ihrongh  eptrWres  in  the 
arch  of  Idie  oven  or  furnace  for  the  same  design,  vithont 
using  any  chimney  to  accelerate  its  current.  They  also 
mention  that  they  use,  in  some  cases,  pearl^^ash  or  sea  salt, 
or  slaked  lime,  along  with  the  powdered  ore  and  coal  in 
distillation,  for  the  purpose  of  increasing  the  produce 
of  zinc. 

« 

The  construction  of  the  receivers,  heads,  and  tubes^ 
their  mode  of  arrangement  and  connectioD,  and  the  struct 
tare  of  the  furqaoe  first  described  in  this  specifteation, 
aiie  all  evidently  the  work  of  some  person  of  great  9X* 
perience  in  the  large  operations  of  chemistry,  and  contrived 
in  a  masterly  manner.  Of  the  second  furnace  we  can  only 
say,  that  in  our  opinion  the  patentees  had  better  have  said 
nothing  about  it  than  to  have  left  the  most  dificult  part 
of  the  arrangement  respecting  it  updeseribed,  which  leads 
to  the  supposition  that  they  had  in  feet  never  perfected 
the  mode  of  its  application. 

The  lateral  method  of  distilling  zinc,  claimed  by  the 
patentees  as  an  improvement  of  their  invention,  will,  we 
apprehend,  be  a  point  very  difficult  for  them  to  maintain, 
since  Mr.  W.  £.  Sheffield,  in  the  specification  of  a 
patent  he  obtained  several  years  since,  for  separating 
metallic  substances  from  their  ores,  describes  the  use  of 
lateral  tubes  from  his  pots,  for  letting  the  zinc  pass  in 
that  direction  in  the  state  of  vapour  to  the  place  in  which 
it  is  to  be  condensed.  We  have  also  to  observe^  that  the 
same  process  had  been  long  practised, .  even  before  any  of 
these  patentees  were  in  existence.  In  fact,  so  many  have 
been  the  methods  in  which  vessels  of  all  shapes  and  kinds, 
and  in  all  positions,  have  been  used  in  chemical  processes, 
and  particularly  in  those  relating  to  metallurgy,  that  we 
apprehend  it  would  be  most  difl^cult  to  contrive  any  which 
had  not  been  before  employed. 

It  has  been  acknowledged  by  the  first  chemists,  that  the 
present  mode  of  getting  zinc  from  th^  ore  is  very  defective* 


W»  bftve  itiU  t}i0  stime  coms^diat  to  vMk^,  m  ib»  f99^ 
WMB  of  thfi  pf^teqto^s  by  no  m^m%  toQd  to  remove  it.  In 
Ihe  roastiQg  ^e  BulphurQt6>  A9  dir^t^<}>  mueh  of  ibQ  unc 
laust  b«t  loQt)  aqcl  in  tbift  pftrt  of  tho  btt3iiKesa  nt  kaat  no 
iffiprovement  ba«  b«$q  atteinpted<  An  to*tbe  omploymoot 
of  pefirl-aBby  fiiea  «alt,  or  \\m^,  whi^b  tbe  pn^eiitea^  montioa, 
with  or^  prepared  as  tbcy  atate,  we  may  ba  well  excuaad 
io  doubting  itp  advantage ;  tbey  not  having  ^plained  it, 
ajad  tboro  bein$  no  obemioal  theory^  anoient  or  modem, 
ipbioh  wonld  lead  ns  to  expect  the  somllefit  ben^t  from 
the  ^tion  of  these  substanoea  on  the  ores  of  zinc,  in  cenr 
junction  with  earbonaoeoua  matter,  expoaed  to  heat  in  the 
manner  directed  by  the  patentee.  On  the  contrary,  we 
ehottld  rather  think  them  injurioua,  from  their  tandency  t^ 
vitrify  the  oiudea  contained  in  the  ore>  and  convert  then 
into  a  flag  instead  of  metal. 


patent  granted  io  Walter  ForemaNj  oJBgiht  Esq,  Commander  in 
the  Hoyal  Tsfavy,  for  improvements  in  the  construction  of  steam' 
enpnes.    Dated  October  7,  1824. 

TnB  eteam-engine  described  in  the  specification  of  this 
patent  is  of  the  rotary  kind,  in  which  a  vertical  cylinder 
is  tn  revolve  within  a  fixed  annular  case,  that  eneompaeeeB 
it  by  the  pressure  of  the  ateam  on  valves,  attached  by 
bipgea  to  the  cylinder,  which  are  preaaed  cloae  to  it  by  a 
wheel  projecting  from  a  stop  within  the  upper  part  of  the 
case,  and  again  move  off  from  it  by  their  weight  when 
their  hinges  pass  the  horizontal  diameter.  The  steam' 
enters  at  one  side  of  the  case  by  a  tube,  and  passes  out  at 
the  opposite  by  a  similar  tube,  after  having  acted  on 
ihe  valves. 

The  cross  section  of  the  annular  case  would  form  a 
trapeaium,  whose  base  next  the  cylinder  would  be  longer 
than  its  tqp^  towards  which  its  two  sides  would  slope  in 
equal  angles.    The  whole  figme  therefore  of  this  case 
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would  be;  in  Btrictness^  at  each  side  a  very  flat  obtruncated 
cone ;  which  conical  figure  would  not  be  particularized 
here,  so  little  is  it  perceptible,  and  so  inconceivable  is  its 
use,  but  that  it  is  set  forth  by  the  patentee  as  one  of  the 
chief  points  of  improvement  which  he  expressly  claims* 
The  valves  must  of  course  be  shaped  at  their  sides  ac* 
cording  to  the  section  of  the  case  just  stated,  which  shape 
forms  another  particular  claim ;  and  they  are  also  repre* 
sented  in  the  draft  that  accompanies  the  specification,  as 
being  curved  in  the  other  direction,  or  flatwise,  so  as  to 
lie  close  to  the  cylinder  when  pressed  down  to  it  by  the 
stop  at  the  top.  These  valves  are  six  in  number  in  the 
draft,  and  are  separated  from  each  other  by  narrow  cross 
pieces  screwed  to  the  cylinder,  to  which  their  hinges  are 
attached.  The  stop  is  foimed  hollow,  in  two  pieces,  one 
of  which  slides  downwards  within  the  other,  and  both  are 
fastened  by  screws  within  the  case  so  as  to  be  steam- 
tight  ;  the  sliding  formation  of  the  parts  is  to  admit  of 
occasionally  lengthening  the  whole  in  the  direction  of  the 
radius,  to  supply  the  wear  of  the  side  next  the  valves* 
From  this  stop  a  spring  piece  descends  in  the  case  to  near 
the  horizontal  diameter,  where  it  sustains  a  vertical  wheel, 
that  is  nearly  of  the  diameter  of  the  section  of  the  case ; 
the  circumference  of  which  wheel  rolls  over  the  valves  as 
they  are  forced  beneath  it  by  the  steam,  and  press  them 
successively  against  the  cylinder.  This  wheel  and  spring 
piece  constitutes  the  third  and  last  particular  claim  of  the 
patentee  in  this  engine. 


There  being  no  mode  described  of  making  the  parts  of 
this  engine  steam  tight  by  packing,  they  must  be  all  made 
so  by  accurate  workmanship  and  grinding,  the  expence  of 
which  in  the  onset,  and  in  the  repairs,  would  certainly  be 
too  considerable  to  allow  it  to  come  into  competition  with 
other  steam-engines  of  a  more  common  and  practicable 
construction. 
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This  engine  is  similar  in  its  principles  to  one  contrived 
by  Mr.  Cook,  more  than  30  y^ars  ago^  which  is  described 
in  the  third  volume  of  our  work^  first  series,  and  which  we 
could  never  learn  was  ever  carried  into  effect,  though 
much  less  complicated,  a&d  affording  more  facilities  of 
construction  than  that  which  is  the  object  of  the  present 
specification. 


FaiefU  granted  to  Joseph  Asfoin^  of  Leeds,  Bricklayer,  for  an  tm- 
jprovement  in  the  mode  of  producing  artificial  stone.    Dated  October 
•    21,  1824. 

The  patentee  states  that  this  artificial  stone  is  a  cement, 
.to  be  called  Portland  cement,  which  is  to  be  employed 
for  stuccoing  houses  and  water  cisterns,  and  for  other 
uses.  To  form  it,  he  directs  that  'Spuddle"  or  powder 
'  from  roads  laid  with  limestone,  or  the  limestone  itself 
used  for  that  purpose  (when  the  other  material  cannot  be 
procured  in  sufficient  quantities),  should  be  calcined,  and 
when  slaked  should  be  mixed  with  a  '^  specific'*  quantity 
of  clay  and  water  to  an  ^*  impalpable"  state,  by  manual 
labour  or  by  machinery,  and  should  then  be  put  in  a 
''  slip  pan,''  and  be  dried  by  the  fiun,  or  by  fire  flues  be- 
neath the  pan,  until  entirely  deprived  of  the  water.  The 
whole  is  then  to  be  broken  into  lumps,  and  again  calcined 
in  a  lime  kiln,  after  which  it  is  to  be  reduced  to  powder 
by  grinding,  rolling,  or  pounding,  when  it  will  be  fit 
for  use. 


The  above  are  the  whole  of  the  directions  given  for 
preparing  this  cement,  in  which  it  will  be  observed  that 
neither  the  proportions  of  the  clay  to  the  lime,  nor  its 
previous  preparation,  are  stated. 

Tlie  general  outline  of  the  method,  however,  is  the  same 
as  that  published  by  M.  Vicat  many  years  ago,  and  we 
understand  practised  in  this  country  as  well  as  in  France 
since  1820.    M.  Vicat  directs  that  from  0-16  to  0-40  of 
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the  clay  ehoold  be  us^d  with  tlid  liitt^^  ac6orditig  as  Ihe 
Hmestohe  is  more  or  lesn  rich,  or  contains  lei^s  6r  extra^ 
neotis  substances^  0*20  being  a  good  proportion  in  general^ 
and  that  the  clay  should  be  freed  by  any  of  thfe  usual 
methods  from  any  gravel  which  it  might  contain. 

Relative  to  the  nse  of  road  materials  from  roads  made 
of  limestone,  to  which  the  patentee  seems  to  have  a  sin* 
gular  predilection,  we  have  made  some  observations 
in  treating  of  another  of  his  patents,  in  our  third  number 
of  this  series  ;  and  shall  close  our  remarks  on  this  patent 
by  expressing  strong  doubts  whether  a  specification, 
which  describes  a  cement  or  stucco  only,  can  satisfy  the 
proviso  of  a  patent  granted  ibr  making  artificial  Hone,  so 
ai  to  make  it  valid,  even  if  the  circumstance*  before^ 
mentioned  did  not  so  powerfiilly  operate  to  its  prejudice. 


PtUifU  granted  to  John  Head,  tf  Banbury,  Oxfordihtre,  Hbikf^,  fth 
improvements  in  machinery  Jor  making  eord  or  pint  for  boot  eM 
iiay  lacei,  and  for  oth.r  ueee.    Dated  November  4,  1094* 

The  machine  for  which  this  patent  was  granted  is  de- 
scribed as  applied  to  platting  twelve  threads  into  onehollow 
cord,  in  the  centre  of  which  a  solid  cord  of  any  kind,  of  a  fit 
siie,  may  be  inclosed  or  not,  as  thought  proper ;  but  it  is 
evident  other  machines,  on  the  same  principle,  may  be 
made  so  as  to  plat  a  greater  or  less  number  of  threads  iti 
the  same  manner,  provided  they  are  in  even  numbers,  as 
stated  by  the  patentee.  The  engine  for  platting  twelve 
threads  has  six  axlep,  placed  vertically,  at  the  same  dis- 
tance from  a  common  Centre,  and  each  axle  carries  a  hori- 
zontal spur  wheel,  the  teeth  of  which  work  in  those  ad* 
joining,  so  that  the  whole  six  are  put  in  motion  by  moving 
any  one  of  them  ;  but  of  course  from  the  action  of  their 
teeth  they  revolve  alternately  in  opposite  directions, 
which  is  necessary  for  the  proper  movement  of  the  bobbins. 
These  axles  are  placed  in  a  plane  frame,  formed  of  two 
hexagonal  rails,  connected  by  a  due  number  of  ii))rights. 
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AboTe  the  upp^r  one  of  theso  rails  are  fixed  two  horixoiital 
metal  plates,  with  a  small  interyal  between  them,  tlirough 
both  of  whioh  the  six  axles  pass  upwards  a  short  spacei 
The  lowest  of  these  plates  is  left  unaltered ;  but  in  the 
upper  one  is  cut  out  six  circular  cavities,  one  round  each 
spindle,  in  such  a  manner  that  their  Qircumferenoes  inter* 
sect  each  other  so  as  to  leave  open  spaces  between  each 
pair,  for  the  passage  of  theH)ottoms  of  the  bobbin  holders 
from  one  circle  to  the  other.    These  bottoms  are  of  an 
oval  shape,  of  about  half  the  radius  of  the  open  circle  in 
breadth,  and  on  each  spindle  is  fixed  a  circular  button  or 
knob  between  the  plates,  of  nearly  half  the  diameter  of 
the  open  circle,  which  button  confines  the  oval  bottom  of 
the  bobbin  holder  to.  move  in  the  track  between  it  and  the 
edge  of  the  circle ;  and  to  secure  the  oval  bottom  jfVotV^ 
rising  up  from  this  track,  a  small  oval  plate  is  fastened 
below  it,  the  edges  of  which  project  a  sufficient  distance 
to  come  under  the  cut  plate.    Two  bottoms  of  bobbin 
holders  are  placed  in  eaeh  of  these  circular  tracks,  but  at 
opposite  sides  {  and  to  put  them  in  motion,  four  arms  are 
fastened  to  the  top  of  each  of  the  six  vertical  axles,  one 
pair  of  which  are  placed  over  the  other  pair,  and  so  as  t(> 
form  a  crosB,  and  their  length  being  such  as  to  pass  a 
small  distance  over  the  adjoining  circular  tracks,  they* 
Would  impede  each  other's  motion  were  it  not  for  the 
precaution  taken,  just  mentioned,  of  placing  every  second 
pair  in  a  different  plane,  which  causes  .the  ends  of  the 
upper  pairs  to  pass  close  over  the  others  without  touching. 
^  The  consequence  of  this  described  arrangement  will 
be,  that,  when  the  axles  are  put  in  motion,  the  bobblM' 
will  be  driven  by  the  revolving  arms  from  one  circle  into 
the  next ;  but,  on  account  of  the  spindles  and  their  arms 
moving  alternately  in  opposite  directions,  they  will  pass 
alternately  from  the  external  part  of  one  circular  track  to 
the  internal  part  of  the  next,  and  from  that  to  the  external 
side  of  the  ensuing*  circle,  so  as  to  pursue  altogether  a 
serpentine  course  round  the  frame ;  sit:  of  the  bobbins 
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foUowing'one  another  ia  the  same  tracks  while  the  remain- 
ing six  are  made  to  move  in  the  opposite  direction^ 
crossing  the  tracks  of  the  others  in  passing  from  one 
circle  to  the  next,  so  as  to  interweave  the  threads  that 
proceed  from  them  all  to  the  common  centre,  where  they 
meet  to  form  the  cord. 

The  bottom  of  the  bobbin  holder  described  performs  an 
office  so  essential  to  the  operation,  that  it  may  in  fact  be 
considered  as  a  distinct  part^  to  which  the  bobbin  itself  is 
secondary. 

From  this  bottom  part  a  stem  rises  up^  which  has  two 
small  plates  proceeding  at  right  angles  from  it^  between 
which  the  bobbin  is  placed  in  a  vertical  position^  in  which 
it  is  retained  by  a  pin  or  spindle  that  passes  through  its 
centre,  and  through  the  upper  plate^  and  turns  in  a  cavity 
in  the  lower  plate.  The  bobbin  itself  is  of-  the  common 
form,  made  of  metal,  with  a  hollow  body,  and  about  four 
inches  in  length.  To  prevent  the  thread  from  coming  too 
quickly  from  it,  the  following  method  is  adopted :  the 
surface  of  its  upper  disk  is  indented  with  notches,  into 
which  a  catch  falls  from  the  upper  plate  of  the  holder, 
where  it  is  jointed,  and  has  another  arm  so  placed,  that 
when  it  is  raised  up  the  catch  rises  with  it,  and  permits 
the  bottom  to  turn  round  which  it  before  prevented  from 
moving ;  two  wires  being  fixed  parallel  to  the  back  of 
the  stem,  and  between  the  three  a  small  weight  being 
placed  so  as  to  be  moved  up  and  down,  the  thread  from 
the  bobbin  first  passes  through  a  hole  in  the  stem,  then 
ascends  through  a  hole  in  the  upper  plate,  and  passes 
downwards  again  through  another  hole  in  the  same  plate ; 
then  passes  through  a  wire  loop  in  the  small  moveable 
weight,  from  which  it  again  ascends  through  a  third-^hole 
in  the  upper  plate,  and  from  thence  goes  upwards,  to  join 
the  other  threads  in  the  common  centre,  where  they  form 
the  cord.  By  this  arrangement,  as  the  thread  is  woven 
up,  the  little  weight  will  be  made  to  rise  till  it  comes  in 
contact  with  the  longer  arm  of  the  catch,  by  which  it 
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will  raise  the  latter,  set  the  bobbin  free,  and  then  fall 
down  again  instantly,  drawing  from  the  bobbin  at  the 
same  time  a  fresh  supply  of  thread,  for  continuing  the 
work  as  before.  The  catch  is  then  again  pressed  against 
the  top  of  the  bobbin  by  its  little  spring,  and  prevents 
its  turning  till  the  weight  again  rises  to  raise  its  arm. 
The  centre,  where  all  the  threads  meet,  is  placed  at  some 
inches'  height  above  the  machine,  where  the  cord,  as  it  is 
formed,  passes  through  a  hole  in  a  small  plate,  and  over 
a  pcilley,  from  whence  it  proceeds  sideways,  in  a  horizontal 
direction,  to  two  revolving  rollers,  which  draw  it  off  and 
deliver  it  fron^  between  them  into  a  basket,  placed  beneath 
for  its  reception.  The  rollers  are  turned  by  an  upright 
a,xle,  placed  at  one  side  of  the  machine,  the  top  of  which 
carries  a  screw  that  works  in  a  toothed  wheel  on  one  of 
the  rollers ;  and  on  its  lower  part  is  fixed  a  toothed  wheel, 
which  acts  on  one  of  the  six  toothed  wheels  of  the  machine 
before  described,  and  thus  gives  motion  to  the  whole ; 
the  power  which  is  used  for  this  purpose  being  first  applied 
to  this  axle,  as  the  part  most  proper  for  its  communication . 


This  is  an  ingenious  little  machine ;  but  on  account  of 
die  draft  of  the  thread  from  the  top  of  each  of  the  bobbin 
holders  pressing  it  towards  the  centre,  a  binding  will  be 
caused  on  the  bottom  part,  which  will  make  them  move 
stiffly  and  unevenly.  This  might  be  much  remedied  by 
causing  the  thread  to  pass  ultimately  from  near  the  bottom 
of  the  bobbin  holder  to  the  central  pulley,  instead  of  from 
its  top. 

Mr.  Heathcoat,  of  Tiverton,  obtained  a  patent  for  a 
machine  for  the  same  purpose  as  this  invention  of  Mr* 
Head's,  in  November,  1823,  which,  though  much  more 
complicated,  has  its  bobbin  holders  contrived  so  as  to 
move  with  much  less  friction,  and  a  great  deal  more 
evenly  and  steadily. 

\ 
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f^aUfU  granUd  to  Jakes  OiTK)^^  qf  JSfart^sifViij  G(fi0j0e«0hr49H(lf% 

Coofihmaker,  for  certain  imfrovernenis  in  wheeled  carriages-    P^tHl 
October  14,  1824. 

Tub  first  thing  described  in  ttve  specification  of  tbi* 
patent  is  a  method  of  constnicting  the  lower  part  of  the 
bodies  of  stage  coaches,  which  may  be  understood  by  supt 
posing  a  stage  coach  of  the  kind  most  in  use  at  present 
(with  the  fore  and  hind  boot  attached  to  the  body)  wbioh« 
instead  of  having  the  panneb  of  the  body  to  cqn^e  down 
dose  to  the  bottom,  had  them  short  of  that  by  12  or  14 
inches,  so  that  its  general  appearance  would  be  that  of  a 
very  low  body,  having  beneath  it  a  case,  seeming  to  be  4 
continuation  of  the  hind  boot,  and  of  the  same  constructs 
tion  and  colour ;  but  this  lower  part,  instead  of  beibg 
what  it  seems,  is  in  reality  the  lower  part  of  the  body^ 
the  seats  being  on  a  level  with  the  bottom  of  t^ie  pahnels, 
and  this  apparent  case  constituting  the  receptacle  for  the 
feet  of  the  inside  passengers,  and  the  space  beneath  the 
seats.  The  door  of  this  coach  not  coming  down  lower 
than  the  bottom  of  the  pannels,  its  place  is  supplied  in  ths 
lower  part  by  the  step  of  the  carriage,  which  is  made  large 
enough  to  supply  its  place  there^  when  turned  up,  being 
fitted  properly  into  the  lower  part  of  the  door  ftume  for 
that  purpose,  and  thus  performing  the  double  offices  of 
step  and  door,  so  far  as  it  extended  upwards.  To  secure 
this  same  part  further,  the  patentee  directs  that  an  iron 
Arame,  with  grooves,  may  be  fixed  round  it,  into  which  an 
iron  plate  is  to  be  fitted,  so  as  to  slide  in  tight,  which,  in 
6a8e  of  the  coach  having  to  pass  through  water,  is  to  be 
pushed  down  into  the  grooves,  which,  according  to  the 
specification,  will  prevent  the  entrance  of  the  water  into 
the  body  of  the  coach. 

Next  after  this  follows  the  account  of  the  fore  boot,  of 
which  the  lower  part  is  to  turn  horizontally  along  with  the 
fore  wheels ;  the  futchels,  and  other  parts  necessary  for 
forming  the  connexion  with  the  axle  and  the  pole,  being 
attached  to  its  bottom.  To  form  the  revolving  joint  of 
this  part,  a  grooved  ring  ^f  iron  is  fixed  to  it,  of  the 
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diameter  of  its  breadth,  in  the  groove  of  which  a  projection 
in  a  aixnilai^  ring,  attached  to  the  upper  part  that  is  united 
to  the  body,  enters  ;  and  bars  being  fixed  across  the 
diameters  of  each  of  these  rings,  from  the  centre  of  the 
upper  one  a  pin  or  bolt  descends,  that  enters  into  a  socket 
in  the  lower  one,  which  being  fastened  below  by  a  cross 
key,  prevents  them  from  separating.  These  rings  may 
also  be  formed  so  as  to  act  without  the  bolt  or  cross 
bars,  by  the  projecting  ring  being  made  wider  at  its  lower 
part,  and  the  groove  in  the  lower  ring  formed  to  fit  it. 
The  rings  may  likewise  be  made  fiat  (without  grooves  or 
projections),  and  be  kept  in  contact  by  four  or  more  hori**' 
sontal  rdQers,  fixed  to  the  upper  part  of  the  boot,  close 
round  the  moveable  ring^  at  equal  distances  from  each' 
other,  the  rings  in  this  ease  having  cross  bars  and  a  central 
bolt,  as  in  the  first  plan.  A  variation  may  besides  be 
made  in  the  positions  of  the  rings ;  that  which  was  directed 
to  be  attached  to  the  upper  part  of  the  boot  being  fixed  to 
a  lower  moveable  portion,  and  the  other  on  the  contrary 
pceupying  the  former  place  of  this  one. 

The  lower  revolving  part  of  this  boot  is  to  be  fitted  up 
to  form  a  safe  receptacle  for  valuable  property ;  its  sides^ 
inside  the  wood  work,  are  to  have  circular  plates  of  iron 
all  round  them  in  every  direction,  fastened  by  their  centres 
alone ;  so  that  if  an  attempt  be  made  to  cut  into  the  sides 
of  the  boot  by  the  Jarge  centre  bits,  which  thieves  ussi 
the  farther  progress  of  the  bits,  when  they  come  in  contact 
with  the  circular  plates,  will  be  rendered  impossible,  by 
the  plates  turning  round  their  centres  as  the  bit  revolves. 
The  passage  into  this  receptacle  may  be  either  through  the 
upper  part  of  the  boot,  or  through  the  back  part  of  the 
receptacle^  which  latter  appears  to  be  preferred,  from  its 
position  requiring  it  to  be  turned  round  so  that  the  pole, 
which  moves  along  with  it,  shall  be  nearly  at  right  angles 
to  the  body  of  the  coach  before  it  can  be  opened,  by 
which  the  difficulty  to  thieves  of  getting  at  it  when  it  is 
on  a  journey  will  be  greatly  increased.    The  door  of  this 

2i2 
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receptacle  is  to  be  fastened  by  bolts/  having  locks  close 
beside  them,  so  placed  that,  when  the  bolts  are  pushed 
in,  on  the  lock  being  turned  its  tongue  or  bolt  enters  into 
a  cavity  in  the  bolt  next  it,  and  prevents  it  from  being 
again  drawn  back. 

r  To  convey  bank  notes  or  money,  divisions  are  formed 
in  this  receptacle  in  the  revolving  part  of  the  fore  boot, 
into  which  iron  boxes  for  holding  them  being  thrust  from 
behind,  are  prevented  from  being  drawn  out,  by  chains 
placed  diagonally  across  the  entrances  to  the  divisions,  and 
fastened  by  padlocks,  over  which  the  door  of  the  recep« 
tacle  is  closed  by  the  means  just  mentioned.  And  to  still 
farther  secure  this  re6eptacle,  an  alarm  is  so  connected 
with  its  door  that,  on  this  being  opened,  a  ring  slips  off  a 
pin  that  confined  it,  and  lets  go  the  alarm. 

A  considerable  space  is  occupied  in  the  description  of 
this  alarm  and  its  varieties  ;  but  a  general  notion  of  it  may 
be  formed  by  conceiving  au  axle  with  a  small  wheel  on  it, 
from  the  rim  of  which  several  catches  project,  that  act 
against  either  spring  plates  or  the  shanks  of  hammers ; 
and  that  this  axle  is  so  connected  with  a  spiral  spring, 
that  on  its  being  woundup,  and  the  ring  placed  on  the 
pin  before  mentioned,  as  soon  as  the  ring  is  forced  off  the 
pin  again,  the  spring  turns  round  quickly,  and  causing  the 
axle  to  revolve  along  with  it,  by  'means  of  the  catches 
forces  the  plates  or  hammers  to  rise,  which  in  their  fall 
causes  a  noise  that  cannot  fail  to  attract  the  attention  of 
all  within  a  considerable  distance. . 

.  The  fellies  or  streaks  of  the  wheels  for  this  coach,  or 
others,  the  patentee  states,  will  be  improved  by  having 
small  plates  fastened  at  each  side  over  their  points  of 
connexion,  and  by  having  metal  knobs  fixed  to  their 
rims,  so  as  to  enter  into  corresponding  cavities  in  the* 
ring-tire  which  goes  round  the  wheel.  This  latter  part 
may  be  varied  by  having  the  knobs  fastened  to  the  ring- 
tire,  and  the  cavities  for  them  formed  in  the  outside  cir- 
cumference of  the  fellies. 
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To  the  side  plates,  at  the  joinings  of  those  fellies  on  the 
inside  of  the  hind  wheels,  are  to  be  fastened,  rings  or 
hooks,  for  the  purpose  of  holding  a  drag  chain,  or  a  piece 
of  bolt  iron  serring  for  the  same  use,  that  is  attached  at 
the  other  end  to  the. hind  boot,  at. a  sufficient  distance 
from  the  axletree,  and  which,  when  hooked  on  to  those 
plates,  prevents  the  wheel  from  turning. 

The  patentee,  after  this,  describes  particular  formations 
for  the  ends  of  the  axles  and  boxes  of  the  naves,  the  object 
of  which  is  to  secure  the  wheel  better  from  separating 
frpni  the  axle  accidentally.  In  the  first  of  these  methods 
a  collar  or  ring  is  placed  on  the  inner  part  or  shoulder  of 
.the  axle,  and  another  coUs^r  screwed  on  outside  it,  to  keep 
it  from  beting  drawn  off,  which  screw-collar  is  to  be  farther 
{fastened  by,  side  pins  passing  through  it ;  and  the  inside 
.part  of  the,  box  of  the  nave  being  made  sufficiently  wide 
;next  the  shoulder  to  contain  these  two  collars,  when  put 
in  its  place  is  to  have  screws  passed  through  this  enlarged 
part  into  the  loose  inside  collar,  which  then  revolves  along 
•with  it,  and  prevents  the  wheel  from  coming  off  by  its 
.action  against  the  fixed  collar.  Another  method  described 
for  the  same  purpose  consists  in  having  the  outer  extremity 
of  the  axle  made  hollow,  to  contain  the  cylindrical  head  of 
a  bolt  made  so  as  to  turn  round  freely  within  it ;  a  roiind 
collar  is  then  passed  over  the  bolt,  and  having  a  screw 
cut  round  it,  which,  fits  in  a  corresponding  hollow  screw 
at  the  end  of  the  cavity  in  the  axle,  is  screwed  into  it  so 
as  to  keep  the  head  of  the  bolt  securely  within  it.  This 
bolt  passes  through  a  hole  made  for  it  in  a  plate,  that  is 
fastened  on  the  face  of  the  nave,  outside  which  a  nut 
screws  on  it,  over  a  washer,  and  a  pin  passed  through  the 
nut  afterwards  keeps  it  from  turning  so  as  to  come  off 
again  from  the  bolt.  It  is  obvious  that  it  is  the  head  of 
this  bolt  that  will  then  chiefly  keep  the  wheel  from  coming 
off,  and  that  the  advantage  of  the  contrivance  will  lie  in 
tending  to  prevent  the  nut  and  screwed  collar  from  being 
turned  off,  by  the  bolt  itself  moving  round  with  the 
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wheel.  The  patentee  further  direcle  the  iiee  9i  cales 
hollowed  through  their  whole  extent^  as  being  strdtig^r 
than  solid  axles  of  an  equal  weighty  and  points  out  a 
method  of  converting  part  of  this  hollow  into  a  vessel  for 
holding  oil,  for  lubricating  the  part  of  the  axle  that  enters 
into  the  nay e« 

The  following  method  of  arranging  the  springs  that 
support  the  coach  is  also  described  in  this  speeificetion. 
These  springs  are  to  be  of  the  straight  flat  kind  now  com- 
monly used  for  stage  coaches,  and  to  be  placed  like  them, 
underneath  between  the  body  or  boots  and  the  axles^  but 
differ  from  them  in  arrangement,  three  of  them  being 
pladed  at  each  point  of  support,  so  that  twelve,  altogether, 
will  be  used  for  the  coach.  Of  those  three  one  is  attached 
by  its  middle  to  the  axle  in  the  usual  place,  and  to  each 
end  of  this  one  the  middle  of  one  of  the  others  is  jointed 
beneath  ;  the  farther  ends  of  these  two  secondary  springs 
are  then  jointed  in  the  usual  manner  to  the  bottom  of  the 
body  or  boots,  and  their  ends  next  the  axle  are  joined  by 
links,  either  to  the  axle  itself,  or  to  the  primary  spring 
near  to  the  axle,  this  latter  point  not  being  explained  in 
the  specification. 

There  is  no  apparent  advantage  in  the  mode  of  forming 
the  under  part  of  the  body  of  the  coach  as  directed  in  this 
apecification.  Part  of  the  door  being  composed  of  the 
step,  would,  in  our  opinion,  be  awkward  and  inconvenient ; 
and  the  sliding  metal,  plates  for  keeping  out  water  would, 
we  apprehend,  be  quite  ineffectual  for  that  purpose,  it 
not  being  possible  to  make  a  water-tight  joint  for  them 
according  to  the  directions  given  in  the  specification  for 
their  construction. 

The  construction  of  the  fore  boot  seems  well  contrived 
for  the  security  of  property  put  into  it,  and  the  circular 
plates  for  preventing  the  action  of  centre  bits  likely  to  be 
serviceable  on  other  occasions,  particularly  for  the  defence 
of  doors  and  window  shutters. 


Nbika  of  New  Patenti.  46^ 

The  Mtttliod  of  titrengthenitig  the  connejtiou  of  thii 
iMKed  of  wheels^  by  side  (>lateB  at  their  joinings,  has  been 
b^fbre  wed,  pat^nlarly  for  artillery  wheels^  from  a  rery 
tMiote  penod) 

The  first  plan  for  the  construction  of  the  boxes  of  tht 
naves  and  the  ends  of  the  axles  Appears  to  us  very  similair 
1^  otilera  which  hare  been  long  since  made  public.  Th^ 
ixletiM  and  box,  for  which  Mn  Rowntree  took  a  patent  ill 
April,  1806,  are  evidently  formed  on  similar  principles,  lis 
are  those  likewise  for  which  ^  patent  was  granted  t^ 
Messrs.  Barclay  and  Cuming,  in  May,  1814,  although 
not  so  nearly  the  same  as  the  former.  The  other  plan  (&r 
the  same  purpose  appears  somewhat  new,  although  S6 
mtoy  methods  have  been  used  for  the  same  purpose  that 
we  should  not  wish  to  affinn  very  positively  that  it  is  so. 

The  hollow  axles  deserve  a  trial,  although  we  should 
not  Mke  to  trust  to  tho^e  made  so  at  the  shoulder ;  perhaps, 
if  lixles  were  tnade  solid  sAout  this  part,  find  hollow  in  the 
rest  of  their  extent,  they  would  be  preferable. 


^aieni  gfiuUed  to  JoHH  Lams  HiOGn^,i^OBtfhrd^Hr^,'Mtddleiai, 
.   JSsq^for  curiam  vtifr^vtmemb  in  the  eonstrueUon  of  the  moiti,  gatdi, 
sgili,  and  rigging  of  ships,  cuid  smalier  vessels,  emd  in  the  iackk 
used  for  working,  or  navigating  the  same.    Dated  7th  July>  18S4. 

The  greatest  part  of  the  isubjects  of  the  specification  of 
this  patent^  relate  to  the  riggiiig  of  sloops. 

In  the  first  method  directed  for  this  purpose,  the  booni 
is  prolonged  forward  before  the  mast  as  far  as  the  head  of 
the  vessel,  and  a  stay  connects  this  end  of  it  with  the  top^ 
8tAst ;  ike  gaff  also  is  extended  forwards,  and  being  at 
4be  same  time  bent  dowiiwards  in  a  curve,  joins  the  stay 
mentioned,  about  a  third  of  the  distance  from  the  top  to 
Hs  lowest  extremity,  When  the  former  is  at  its^  greatest 
eIevftf»>A ;  but  as  it  is  necessary  that  this  gaff  should  be 
lowered,  when  the  sail  is  required  to  be  reefed  in  the  wd.^ 
-direet^d  by. th<^  patentee,  itsJower  end  traverses  up  and 
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down  on  the  Btay  by  a  roller,  which  confines  it  to  the  «^y 
without  impeding  its  descent  or  asceot.  A  single  sail 
occupies  the  whole  of  the  space  betwe.en  this  gaff,  and 
stay,  and  the  boom ;  it  is  laced  to  the  gaff  in  the  usual 
wayv  and  is  joined  to  the  stay  by  rings  called  ^^  cringles/' 
and  in  this  way  it  serves  the  purposes  both  of  mainsail 
and  foresail ;  the  reefing  laces  are  at  the  bottom  of  the 
sail,  but  are  not  arranged  parallel  to  the  boom,  but  to  a 
line  drawn  from  its  aft  end  to  the  lower  extremity  of  Uie 
gaff;  and  as  this  latter  is  lowered  are  taken  up  below,  and 
the  gaff  being  brought  more  forward  by  its  connexion 
with  the  stay,  as  its  fore  end  is  brought  down,  its  upper 
end  still  maintains  nearly  the  original  elevation,  and  only 
approaches  nearer  to  the  mast,  which  accounts  for  the 
disposition  of  the  reefing  laces  just  mentioned. 

The  patentee  also  proposes,  in  place  of  the  single 
mast  usual  for  sloops,  to  erect  two  in  the  same  line 
.across  the  vessel,  eac);i  being  about  an  eighth  of  tl)e 
breadth  of  the  vessel  from  the  centre,  as  far  as  can  be 
judged  from  the  drawing ;  these  two  masts  ascend  parallel 
to  each  other,  but  are  joined  at  top  either  by  a  cross 
piece  strengthened  .by  iron  diagonals,  or  by  two  curved 
.pieces  scarfed  to  their  extremities,  which  make  their  con* 
nexion  assume  the  figure  of  a  gothic  arch ;  a  topmast  is 
attached  to  them  in  this  part,  and  they  are  all  three 
connected  to  the  sides  of  the  vessel  by  shrouds  and  stays 
in  the  usual  manner.  The  long  boom  lyiug  then  between 
the  two  masts,  the  sail  will  not  be  impeded  by  them  more 
on  one  tack  than  on  the  other,  as  would  be  the  case  with 
a  single  mast. 

For  large  ships  a  bowsprit  is  to  be  used,  but  for  small 
vessels  this  may  be  dispensed  with,  and  instead  of  it  a 
spar  fastened  to  the  fore  end  of  the  boom  be  employed,  of 
sufficient  strength  to  carry  the  jib-sail.  In  this  mode  of 
arranging  the  sails,  particularly  in  that  last  mentioned,  on 
each  tack  the  fore  end  of  the  sails  will  traverse  over  to  the 
windward  side  of  tbig, vessel,  from  which  the  patentee  eic- 
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pects  great  advanti^es;  one  of  which  is  obvious  in  ito 
causing  the  weight  of  the  fore  end  of  the  boom  and  of 
the  spar  to  pass,  to  that  side  of  the  vessel,  and  so  lar 
counterbalance  the  preiisure  of  the  wind  in  inclining  the 
sails  to  the  leewardi  but  of  the  other  advantages  seamen 
akme  can  judge. 

•  Where  a  bowsprit  is  used,  the  patentee  directs  that  the 
jib-booni  be  fastened  at  near  its  middle  to  the*  end  of  the 
bowsprit,  so  that  its  aft  end  can  traverse  across  the  fore- 
castle by  a  ring  and  curved  spar,  or  iron  bar,  prepared  for 
it,  (in  the  way  usual  for  the  moveable  angle  of  the  fore*sail 
in  some  sloops,)  and  that  its  fore  end  be  turned  to  wind« 
ward  as  required :  he  also  mentions  that  the  boom  may 
be  made  double,  of  two  pieces  a  little  curved,  and  hooped 
together  at  their  extremities,  so  that  when  a  single  mast 
is  used,  it  will  be  in  the  middle  between  the  two  pieces. 
In  one  of  the  figures  in  which  the  boom  and  bowsprit  are 
joined  in  one  piece,  the  gaff  is  represented  passing  down 
in  a  curve  entirely  to  the  fore  end  of  the  united  piece, 
like  the  bowed  yards  or  gaffs,  used  for  tartan-rigged 
vessels  in  the  Mediterranean. 

•  The  patentee  directs  a  new  method  for  rigging  a  gaff 
topsail ;  instead  of  its  being  laced  to  the  topmast  in  the 
common  method,  it  is  to  be  fastened  at  that  side  to  a  yard, 
placed  parallel  to  thie  top-mast,  and  attached  to  it  by  its 
Ittiddle  :  the  point  of  this  triangular  sail  is  to  be  fastened 
to  the  aft  end  of  the  gaff  as  usual,  and  a  brace,  or  rope, 
passipg  from  each  end  of  the  yard  to  the  deck,  either  end 
of  it  may  be  brought  down  as  required,  according  to  the 
tack  in  which  the  vessel  is  steering.  By  this  plan  the 
gaff  sail  maybe  put  up  without  sending  any  man  aloft, 
puliies  being  previously  placed  at  the  proper  situations 
on  the  top«mast,  and  on  the  end  of  the  gaff,  with  ropes 
reeved  through  them,  ready  for  taking  up  the  yard  and 
sail,  when  it  is  waiuted. 

For  ships  and  other  lai^e  vessels,  the  patentee  directs  a 
method  for  rigging  the  jib-sail  sonaewhat  different  from 
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that  before^mentionAd,  which  is  by  h«Tfaig  A  boMi  or  yw^ 
Attached  to  the  bottom  of  thia  sail,  instead  of  the  jib^ 
booai)  which  ii  to  be  fattened  to  the  end  of  the  bowftpriti 
wo  that  two*fifths  of  it  may  project  beyond  the  bowsprit^ 
and  the  other  three^fifths  ma  aft  above  it;  two  ropee 
being  fastened  to  the  aft  end  of  this  boorn^  and  one  df 
them  being  brought  over  either  side  of  the  bow,  will  setve 
to  turn  the  fore  end  of  the  boom  and  jib  to  the  windward, 
as  required,  in  a  manner  similar  to  that  described  relative 
to  the  former  jib. 

A  method  is  also  directed  for  bringing  the  tacks  of  the 
fdre  and  main-^sails,  in  two  masted  vessels  or  ships,  to  a 
wheel  on  deck,  by  which  the  patentee  states  they  can  be 
^lanaged  with  much  more  facility. 


Of  the  plans  of  the  patentee^  that  in  which  the  boood 
is  extended  forwards,  and  placed  between  two  masts,  seems 
^he  most  likely  to  be  beneficial ;  as  the  sails  used  with  it 
will  hare  all  Uie  advantages  of  lug-sails,  which  are  much 
estemed  for  quick  sailing  by  seamen,  without  requiring 
to  be  shifted  as  these  do,  to  have  their  full  power  on  the 
different  tacks. 

The  tvvo  masts  might  also  be  placed  like  a  pair  of  shears^ 
for  the  same  purpose,  and  if  fixed  over  a  beam,  and| 
fastened  to  its  extremities,  and  to  the  sides  of  the  vessel 
by  substantial  and  well  managed  iron  work,  would  give 
|o  much  support  in  the  direction  of  the  shrouds,  that 
probably  some  of  them  might  be  dispensed  with,  whiob 
in  addition  to  what  would  be  saved  in  the  shears  costing 
so  much  less  than  the  mast,  would  oc'casion  considerable 
economy  in  the  rigging.  The  sheara  combined  in  tbig 
way  with  the  beam,  would  form  a  triangular  frame,  whioh 
is  well  known  to  be  the  strongesti  and  any  additional 
weight  thrown  by  them  on  the  end  of  the  beam  might 
easily  be  supported  by  stanchions  properly  dieposed. 
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r^M^fTQiMt  U  Haui&s  BcBBODiBf  tfHaekmsi,  MiiHtguty  Srok^, 
,  JbranewfUer.    Dated  August  ilj  1894. 

This  filter  consists  of  a  wide  bag  pleated  in  longitu- 
dinal folds,  and  inclosed  within  a  case  of  metal,  wood, 
lidLen,  ot  other  materials,  a  little  longer  than  itself,  to 
prevent  its  being  torn  by  protruding  beyond  its  limitg. 
The  ticl^en  case  is  preferred  on  account  of  its  cheapness ; 
calico  is  mentioned  as  a  proper  material  for  the  filtering 
bag,  though  other  substances  would  also  serre  for  the 
•ame  purpose ;  and  its  dimensions  are  particularised  in 
9&e  instaoce  as  being  six  feet  round  and  two  feet  deep, 
but  are  not  confined  on  all  occasions  to  these  limits ; 
•the  case  is  to  be  made  much  narrower,  probably  less  than 
a  third  of  the  width  of  the  bag,  that  it  may  confine  it,  so 
«$  that  it  may  always  lie  in  longitudinal  foldfl.  A  conicid 
metallic  funnel,  with  a  screw  at  its  smaller  end^  connects 
the  bag  and  case  with  a  vat  placed  above  them ;  into  the 
bottom  of  which  the  small  end  of  the  funnel  is  screwed 
up :  and  the  filtering  bag  and  its  ticken  case  are  fastened 
to  thid  funnel  by  a  ring  somewhat  narrower  than  its 
wider  part,  which  is  first  passed  over  its  neck ;  and  the  case 
and  bag,  being  then  drawn  up  between  the  ring  and  the 
funnel,  are  turned  over  the  former,  and  fastened  beneath 
it  m  any  manner  convenient.  This  mode  of  connecting 
the  bag  with  the  funnel  will  cause  it  to  be  pressed  tighter 
to  the  latter,  in  proportion  as  the  weight  of  liquor  within 
it  is  greater. 

•'  Several  of  these  filters  may  be  fastened,  in  the  manner 
described,  below  the  bottom  of  the  same  vat,  care  being 
taken  to  leave  sufficient  space  between  them,  that  they 
may  not  touch  one  another  when  filled  with  liquor. 

A  clause  in  the  specification,  relative  to  the  varieties  of 
ttiaterials  and  dimensions  of  the  bag  and  case,  directs  the 
latter  to  be  always  about  the  proportions  stated,  and 
among  the  materials  for  the  case  mentions  netting.  It 
Idso  dtettes  that  two  or  more  bags  may  in  some  cases  b^ 
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used  one  inside  the  other,  to  give  more  strenji^,  prevent 
the  ill  effects  of  accidental  holes,  and  to  render  the  filtra- 
tion more  perfect. 

• 

It  would  seem^  from  the  directions  given  relative  to  this 
filter,  that  the  patentee  had  some  particular  application  of 
it  in  view ;  but  as  he  has  not  explained  himself  on  this 
(>oint,  it  can  only  be  the  subject  of  conjecture. 
.  Among  the  materials  mentioned  for  the  cases,  netting 
seems  to  have  advantages  not  noticed  by  the  patentee,  as 
it  would  not  be  liable  to  interrupt  the  passage  of  the  liquor 
through  the  filtering  bags,  which  the  other  sorts  of  cases 
mentioned  would  do,  more  or  less,  as  the  outsides  of  the 
bags  would  be  much  pressed  against  them  by  the  weight 
of  internal  liquor,  and  its  passage  between  them  and  the 
cases  obstructed  proportionally. 


Patent  granted  to  VhilivWzibe^  ofTooley'Street,  Southwark^  Surrey, 
jHfanufacturer,  for  certain  improvements  in  preparing  and  making 
waterproof  cloth,  and  other  material  for  mamfaciuring  hats,  bonnets, 
caps,  and  wearing  apparel*     Dated  October  14,  18S4. 

The  materials  of  which  the  articles  recited  in  the  title 
of  this  patent  are  to  be  made  are  very  miscellaneona ; 
among  them  are  enumemted  beavers'  fur,  the  sort  called 
neuter,  musk  wool,  the  fur  of  hares'  backs,  Saxon  wool, 
lambs'  wool,  flax  or  hemp,  carded  silk,  and  down  or  feathers. 
The  proportions  of  these  are  to  be  5  lb.  of  the  finer  furs, 
2^  lbs.  of  the  wool,  2  lbs.  of  the  flax,  lib.  of  the.  carded 
silk,  and  |-  of  a  pound  of  the  down  or  feathers,  as  nearly 
as  we  can  recollect.  These  materials  are  to  be  divided 
into  portions  of  about  two  ounces  each,  and  to  be  passed 
through  a  fine  carding  engine  by  one  portion  at  a  time, 
the  fine  fur  being  first  laid  or  bowed  on  the  roller  cloth  of 
the  engine,  which  will  cause  it  to  lie  on  the  outside  of  the 
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carded  flake.  After  being  thus  carded,  the  materials  are 
to  be  drawn,  roved,  and  spun,  like  cotton,  the  management 
directed  for  them  being  the  same  as  is  used  for  that 
substance. 

The  yarn  spun  is  to  be  of  two  sorts,  one  fine,  for  the 
warp,  and  the  other  coarser  and  softer,  for  the  weft.  It 
is  then  to  be  woven  in  a  loom  of  from  8  to  12  "  lambs," 
and  a  proportional  number  of  threadles.  The  fine  yam 
forming  the  warp  is  to  be  kept  at  the  back  of  the  cloth, 
atad  the  soft  weft  in  the  front,  by  the  means  well  known 
to-weavers,  and  similar  to  those  used  in  weaving  diapers 
and  velvets.  . 

•  When  the  cloth  is  wanted  to  be  made  waterproof,  a 
composition  is  to  be  prepared  of  equal  portions  of  shell 
lac^  caoutchouc  or  elastic  rubber,  mastic,  gum  animi,  and 
sandarac  ;  by  cutting  the  caoutchouc  into  very  small 
shreds,  and  pounding  the  gums  and  lac  very  fine,  and  then 
dissolving  them  in  **  spirits  of  wine,"  or  spirits  of  turpen- 
tine. Into  this  composition  the  fine  skeins  for  the  warp 
are  to  be  dipped,  and  then  to  be  gently  pressed  or  left  to 
drain,  and  to  be  hung  up  to  dry  ;  and  when  dry,  are  to  be 
stretched  in  the  loom,  where,  instead  of  the  common 
sizeing,  the  composition  above  stated  is  to  be  used. 

"  After  the  cloth  is  woven,  the  fur  or  nap  is  to  be  drawn 
forward  on  its  front  by  teazles  or  cards,  and  a  hot  smoothing 
iron  is  to  be  passed  over  its  back,  to  cause  the  compo- 
sition to  sink  into  it,  and  close  the  interstices. 

This  cloth,  when  intended  for  hats,  is  to  be  laid  over 
Unings  or  moulds,  on  hat  blocks,  of  the  same  materials 
usual  for  those  of  silk  hats,  and  to  be  managed  in  the 
same  manner. 

'  For  wearing  apparel  the  cloth  is  to  be  chiefly  made  of 
Saxon  wool  and  flax,  managed  as  before-mentioned  ;  and 
when  cloth  with  a  pile,  like  plush  or  velvet,  is  wanted,  it 
is  to  be -woven  in  a  velveteen  loom,  and  then  to  be  cut  in 
the  usual  manner. 
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The  directions  in  this  gpecificatioa  should  b^  takea  witb 
1^  little  allowapoei  for  if  followed  literally^  fpr  exampley 
witb  regard  to  the  carding,  the  destruction  of  the  earda 
must  be  the  consequence,  as  no  cards  fit  for  fqr  or  wopl 
could  be  strong  enough  to  card  flax  or  hemp,  directed  to 
be  mixed  with  those  materials* 

In  the  composition  for  making  the  cloth  waterproof^  it 
should  also  be  noted,  that  spirit  of  wine  has  no  power  to 
dissolve  caoutchouc,  as  inferred  by  the  patentee* 

We  shall  just  mention  here  that  the  parts  of  %  loom 
commonly  called  lambs,  as  above,  ought  probably  to  be 
written  lames,  as  being  derived  from  the  French  lai|guage> 
originally,  in  which  that  word  signifies  a  blade^  and  ft^m 
thence  a  thin  Qat  piece  of  wood. 


Fai^nt  granted  to  Thomas  Hodosok^  tf  WiBwm*^^H,  Ldrnhfik, 

.  Surrey,  *'  Feterenarian,"  for  improvements  in  ike  conttruciiim  mtd 

manufacture  of  shoes,  or  subsiiiutes  for  shoes,  for  horses  and  other 

cattle,  and  for  methods  for  applying  the  same  to  the  feet*    Dated 

October  7,  1824. 

Thb  patentee  commences  his  specification  with  laying: 
down  the  proportions  of  the  height  of  a  horse's  hoof  to  its. 
breadth  and  length,  stating  also  that  the  angle  of  inolina^ 
tion  of  its  sloped  part  in  front,  and  at  the  heel,  is  30  deg^reie 
with  the  perpendicular.  He  also  mentions  that  the  hoe£|. 
of  asses,  and  of  Other  beasts,  have  the  same  angle  of  ineli* 
nation  likewise. 

He  then  describes  the  shoe  to  which  his  patent  releliee 
as  beiqg  made  of  an  oval  formi  but  larger  in  front,  so  aa 
to  fit  the  ^^  bulges*^  of  the  hoof,  while  the  narrow  part  oi 
the  oval  (according  to  the  sketch  which  is  given  of  it), 
comes  round  the  extremity  of  the  frog.  But  it  appeare 
afterwards  that  the  shoe  is  not  to  be  left  oval  when  finished^ 
aA  it  is  directed  to  be  cut  open  at  the  heel,  and  to  be  turned 
downward  and  outward  at  the  hinder  part,  so  as  not  to 
come  in  contact  there  with  the  hoof  (as  appears  from  an- 
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^ther  Bketcli)^  for  abont  a  third  oif  its  length.  lb  breadth 
tad  thickness  are  represented  aboat  the  same  as  those  of 
a  eommon  horse-shoe. 

The  bottom  of  the  shoe  is  to  be  channelled,  and  cvd 
rough  like  a  rasp,  to  keep  the  horse  from  slipping ;  and 
to  preyent  this  roughness  wearing  away  too  fas^  the  shoe 
is  to  be  made  somewhat  concave,  so  as  to  press  on  the 
ground  at  the  ontside  edge  principally ;  and  the  hoof  is 
to  be  pared  a  little  concave  at  the  back,  to  keep  it  from 
touching  the  shoe  in  that  part  till  pressed  down  by  the 
weight  of  the  animal.  The  shoe  will  therefore  only  come 
in  contact  with  the  hoof  in  the  front  for  about  two-thirds 
ef  lis  length,  and  there  it  is  to  be  fkstened  to  it  firmly  by 
pasls  in  the  usual  manner. 

The  patentee  mentions  that  he  is  aware  that  shoes  have 
been  made  somewhat  of  this  shape  before ;  but  that  this 
not  Jiaving  been  done  with  reference  to  the  proportions  of 
the  hoof,  which  he  has  laid  down,  he  claims  the  method  of 
doing  so  as  his  invention.  He  also  states,  that  the  same 
method  of  making  shoes  is  applicable  to  those  for  other 
animals  as  well  as  for  the  horse. 


Tbo  patentee  not  having  given  any  explanation  of  ther 
pomiexion  between  the  proportions  which  he  has  so  pre« 
oiaely  laid  down  for  the  hoof  of  a  horse,  and  the  mode  of 
ibming  the  shoe  with  reference  to  it,  we  are  entirely 
at  a  loss  to  conceive  on  what  he  founds  his  patent  right* 

Hiavitig*  from  ctrcnmstances,  uninteresting  to  exphiin, 
asen  freqoently  great  numbers  of  hoofs  in  a  prussiah  Uue 
factory,  we  can  answer  for  it  that  the  variety  of  shape 
and  form  of  hoofs  is  as  great  as  can  be  conceived,  con* 
f  latent  with  the  general  character  of  the '  animal  to  which 
they  belonged ;  and  that  any  thing  like  mathematieil 
precision  on  the  subject  is  the  last  point  we  should  hav* 
expected  to  see  urged  respacting  them. 
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The  appetl^ktion  which  the  patentee  has  8\i1>j<^pedto 
his  name,  ^^  Veterenarian,"  not  being  of  regular  authority 
as  an  English  word,  and  its  Latin  original,  VeteretumuSf 
Aot  being  used  by  any  classical  author  of  note,  has  not 
been  judicious ;  more  particularly  as.  the  vanity  of  our 
gallic  neighbours  has  caused  their  common  blacksmiths 
to  assume  the  title  oi  Artiste  Veterenaire,  of  which  we  can 
point  out  a  conspicuous  instance  adjoining  the  Eglise  de 
St.  Sulpice,  at  the  end  of  the  Rue  Ferou,  Pari^,  where  these 
words,  in  lai^e  letters,  designate  the  forge  of  an  ordinary 
horse-shoeing  Vulcan. 

If  the  idea  we  have  formed  of  the  meaning  of  the  pa- 
tentee be  at  all  correct,  the  practice  he  recommends  is 
admirably  adapted  to  produce  patients,  that  is,  lame  horses, 
for  the  exercise  of  the  ^'  Velerenarian's''  skill  in  their  cure, 
at  least  so  far  as  the  horses  of  Europe  are  concerned  ;  and 
with  those  only  are  we  intimately  acquainted,  though  we 
hare  reason  to  believe  that  the  horses  of  Asia  may  be 
somewhat  different ;  that  is,  from  having  feet  that  are 
small,  with  the  insensible  covering  very  thick,  very 
tough,  and  proportionally  inelastic,  they  may  be  misused 
to  a  greater  extent,  without  mischief  being  produced, 
than  the  general  run  of  horses'  feet  in  this  country 
will  bear.  We  know  this  to  be  the  case  with  the  Asiatic 
description  of  feet  in  this  country,  where,  however; 
from  the  fancies  of  breeders,  the  mixtures  of  breeds, 
and  various  other  causes,  the  varieties  in  feet  are  almost 
infinite. 

.  Many  years  ago  we  saw  the  horses  then  at  Astley's 
Amphitheatre,  the  ground  surfitces  of  whose  shoes  were 
channelled,  and  cut  rough  like  a  rasp,  to  keep  them  from 
slipping.  This,  therefore,  is  not  new ;  neither  is  the  mode 
of  making  the  shoe  somewhat  concave,  so  as  to  press  on 
the  ground  at  the  outside  edge  principally  (that  is,  if  the 
surface  of  the  ground  was  plane,  and  so  hard  as  to  be  im- 
penetrable).   Nor  is  the  .mode  recommended  of  having 
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ihethoe  in  eontaotwith  two-thirds  of  the  hoof  only,  tadtlMiii 
at  the  fore  part,  at  all  novel ;  it  is  the  every«day  praotiee 
of  fturriera,  as  one  of  the  means  adopted  to  make  a  lame 
boree  neeable,  upon  the  simple  and  obyious  principle  of 
diminishing  the  pressure  on  a  tender  part,  and  increasing 
it  on  a  hecJthy  part.  But  this  mode  is  not  a  prophilactic ; 
^though  it  will  palliate  the  pain  resulting  from  disease^ 
it  will  not  prevent  disease  taking  place.  Indeed^  from 
giving  the  foot  an  unnatural  bearings  from  twisting  and 
distorting  it^  a  much  more  hktly  consequence  is^  the 
production  of  disease. 
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faUiU  grtmUd  to  PmuF  Taylobj  tf  tht  City  Boad^  Middlesei, 
EfifftTaerjforimj)rovements  in  steam- engines.  Dated  July  Sj  1824. 

Thb  objects  which  this  patent  is  intended  to  secure^ 
are  an  arrangement  of  the  piston  rods  of  cylinders  of 
steam-engines,  when  in  an  horizontal  or  inclined  position^ 
to  prevent  the  pistons  from  pressing  unequally  on  the 
cylinders,  and  a  method  of  combining  two  or  more  cylinders 
so  as  to  direct  their  joint  powers  to  one  operation. 

The  patentee  directs,  for  attaining  the  first  object,  that 
the  piston  rod  shall  pass  through  the  piston,  and  out 
through  the  opposite  end  of  the  horizontal  or  inclined 
cylinder,  being  provided  with  fit  stuffing  boxes  at  both  of  its 
extremities, .  and  that  each  end  of  this  long  piston  rod 
shall  be  furnished  with  a  vertical  wheel,  grooved  at  its 
rim,  and  moving  between  two  metal  guides,  pamllel  to. 
each  other,  and  to  the  sides  of  the  cylinder.  These  guides 
being  of  course  one  above  and  the  other  below  the  wheels^ 
would  prevent  the  weight  of  the  piston  from  making  it 
press  too  much  at  the  lower  side  of  the  cylinder,  if  the 
rod  were  perfectly  inflexible ;  but  as  this  cannot  be,  the 
patentee  supposes  that  he  will  effect  his  purpose  by 
causing  considerable  weights  to  act  on  each  end  of  tiie 
rod  in  opposite  directions,  by  appending  them  to  the 

VOL.  r.  2  k 


474  Noiica  (f  New  Patents. 

horizontal  araiB  of  ''  bell  cranks ''  or  bent  levenii  so  as  to 
tend  to  Eeep  the  rods  straight  by  their  being  in  a  state  of 
tension.  These  weights  may  either  consist  of  pump  rods 
at  each  extremity  when  the  engine  is  employed  in  pumping 
the  water  from  deep  mines^  or  a  pump  rod  may  be  at  one 
extremity  and  the  weight  at  the  other,  in  which  latter  cas^ 
the  power  of  the  engine  exerted  in  lifting  the  weight  would 
not  be  lost,  as  the  weight  would  react  on  the  piston  rod  in 
its  descent,  and  assist  the  engine  in  lifting  the  pump  rod 
and  water  at  its  opposite  extremity. 

It  is  obvious  that  these  engines  may  be  employed  in 
producing  rotary  movements  for  mill  work,  as  well  as  those 
of  a  reciprocating  nature  mentioned  ;  but  ^ttk  the  rotary 
movement  the  tension  of  the  piston  rod  would  not  be 
effected,  without  weights  being  appended  for  this  purpose 
to  the  bent  levers  at  each  of  its  extremities. 

The  action  of  two  cylinders  managed  in  this  manner 
may  be  combined  by  placing  them  parallel  to  each  other, 
and  uniting  their  piston  rods  at  each  end  to  strong  cross 
pieces,  from  the  middle  of  which  rods  are  to  proceed  to 
the  bent  levers,  weighted  as  before.    In  the  drawing  two 
cylinders  are  represented,  lying  on  the  same  horizontal 
plane,  and  having  the  wheels  and  guides  at  each  end  of 
the  cross  pieces,  instead  of  being  in  the  same  line  with  the 
piston  rod  ;  but  it  is  evident  they  may  be  placed  one  over 
the  other  also  on  the  same  principle,  and' that  any  number 
of  them  may  be  combined  in  this  manner  by  properly  dis^ 
posing  the  cross  pieces  and  wheels,  which  latter,  howeyer, 
need  not  be  multiplied  as  the  number  of  cylinders  are  in- 
creased, as  the  same  number  of  wheels  that  will  serve  for 
the  piston  rods  of  two  cylinders  may  also  be  made  to 
support  those  of  several  more. 

A  method  of  binding  these  cylinders  down  firmly  to 
their  supports,  whether  the  latter  are  constructed  of  stone 
or  of  cast-iron,  is  described  by  the  patentee ;  as  is  also 
the  mode  of  disposing  the  tubes  that  convey  the  steam  to 
the  sereral  cylinders,  and  from  them  to  the  condenser,  or 
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to  the  op^  air  (according  to  the  nature  of  the  engines)* 
80  as  to  make  one  set  of  Talves  or  slides  serve  for  them 
all.  But  as  there  is  nothing  particular  in  the  arrangement 
of  these  tubes,  or  in  the  method  of  fastening  down  the 
cylinders,  .being  such  as  may  be  easily  conceived,  they 
do. not  require  further  explanation. 


(  We  have  made  a  few  remarks  relative  to  steam-engines 
with  horizontal  or  inclined  cylinders,  in  our  account  of  the 
Operative  Mechanic,  by  Mr.  J.  Nicholson,  in  p.  363  of 
this  volume  ;  and  we  are  sorry  to  find  that  the  great  defect 
of  engines  of  this  description  still  remains  without  an 
effectual  remedy,  the  plans  of  the  patentee  serving  only 
for  its  diminution^  but  by  no  means  for  its  total  removal. 
.  The  support  given  by  the  wheels  at  each  end  of  the 
prolonged  piston  rod  evidently  cannot  prevent  the  weight 
of  the  piston  from  pressing  on  the  lower  side  of  the  cylinder 
with.a  piston  rod  of  the. usual  thickness ;  and  if  the  piston 
rod.be  increased  in  size  sufficiently  to  prevent  its  being 
bent  by  the  weight  of  the  piston,  the  power  of  the  engine 
will  be  very  much  diminished  by  the  great  space  which 
this  bulky  rod  (or  more  properly  mast)  would  occupy  in 
the  cylinder.  Neither  can  the  method  of  remedying  the 
flexibility  of  this  rod,  by  the  tension  given  to  it  by  great 
weights  acting  on  bent  levers  at  each  of  its  extremities, 
be  more  effectual  than  the  other,  from  the  well-known 
vast  power  which  a  weight  has  when  appended  to  the 
middle  of  any  line,  chain,  or  bar,  in  a  horizontal  position, 
to  press  it  downwards  a  certain  degree,  as  explained  in 
most  elementary  treatises  on  dynamics  of  any  eminence  : 
and  although  the  weights  appended  to  the  bent  lever  will 
react  as  mentioned,  yet  that  will  not  prevent  the  loss  of 
power  which  they  will  cause  to  the  engine,  in  putting  them 
in  motion  from  a  state  of  rest  each  time  they  are  elevated, 
and  that  this  loss  will  be  large  may  be  understood  from 
considering  how  great  these  weights  must  be  to  give  any 
effectual  tension  to  the  piston  rod. 
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.  Wt  fthall  farther  obserye  of  the  fint  method^  that  if  thte 
pressure  of  the  piston  is  attempted  to  be  remedied  by 
causing  the  wheels  at  the  extremities  of  the  rods  to  be 
pressed  downwards  by  the  upper  guides^  the  same  objeo 
tioQs  will  exist  as  in  the  case  first  considered,  with  the 
addition  that  in  this  latter  plan  the  great  additional  pres^- 
sure  which  it  will  occasion  on  the  lower  sides  of  the  stuffing 
boxes  must  tend  to  cut  them  open  in  that  direction,  as 
well  as  to  wear  out  the  lower  sides  of  the  piston  rods. 
'  We  are  not  aware  of  any  advantage  that  can  arise  from 
the  other  plan  of  the  patentee,  of  combining  seTeral 
cylioders  for  one  operation,  at  least  iD  this  country^  where 
cylLndera  may. be  procured  of  any  size.  On  the  contrary, 
we  think  it  would  occasion  loss  of  power,  and'great  oddi«* 
tional  expense,  as  it  is  well  known  that  the  friction. in 
aylinders  is  directly  as  their  circumferences,  while  their 
powers  are  as  the  squares  of  their  dtameters>  from  which 
k  must  follow  that  the  friction  in  four  cylinders,  for 
example^  each  of  a  foot  diameter,  would  be  twice  as  great 
as  iut  one  of  two  feet  diameter,  whose  power  would  be 
equal  to  the  whole  of  theirs,  to  say  nothing  of  the  greater 
friction  which  four  piston  rods  must  cause  than  one ;  and, 
moreover^  not  taking  into  account  the  loss  of  power  that 
must  arise  from  the  greater  space  which  the  four  piston 
rods  will  occupy  in  their  respective  cylinders,  which  even 
in  low  pressure  eagines  cannot  be  less  than  in  the  propor* 
.  tion  of  ten  pounds  to  the  round  inch  of  their  transverse 
sections,  and  vastly  more  in  high  pressure  engines. 


Patent  granted  to  CHA^htsPHii.zirB,  of  Frindsbuty,  Kent,  Esq.  for 
improvements  on  tillers,  and  steering  wheels  of  vessels  ^  various  rfe- 
nominations.    Dated  July  13,  X824. 

Two  methods  are  described  in  the  specification  of  this 
patent  of  communicating  the  action  of  the  steering  wheel 
to  the  rudder,  and  also  a  method  of  keeping  the  rudder 
steady  and  fixed  in  the  position  required^  which  is  em- 
ployed in  conjunction  with  both  the  other  plans. 
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In  th«  flfat  ttfiCkod  of  using  die  8te«rifig  iftfctel^ 
roller,  oa  which  the  cord  is  wottiid  thai  gives  motion  to 
the  tiller^  tarns  round  o&  an  axis  to  whieh  the  steering 
wh^el  is  attached ;  and  tQ  the^  further  end  of  this  roUel:  a 
grooved  wheel  is  ftwtened,  in  which  a  chain  is  fixed  that 
acts  on  the  tiller  in  all  ordinary  cases.  On  the  «ad  of  Uie 
roUer  where  it  passes  through  this  wheel,  two  piniolis  tfm 
placed  at  opposite  sides  of  its  diameter^  which  are  attached 
to  it  by  bolts  that  form  axles,  on  which  they  tulrti^  sad 
which  bolts  also  pass  through  a  flat  ring»  placed  at  the  other 
side  of  the  pinions^  opposite  to  the  roller.  On  the  axils 
that  runs  through  the  roller  a  third  pinion  is  fixed,  beti^een 
the  other  two,  whose  teeth  interlock  with  theirs,  each  of 
the  three  pinions  being  about  a  third  of  the  diameter  of 
the  roller;  and  a  ring^  toothed  at  its  internal  surface^ 
surrounds  the  three  pinions,  in  which  the  two  pinions 
attached  to  the  roller  work^  and  which)  being  screwed  or 
bolted  to  the  post  or  frame  which  supports  thejsnd  of  thid 
axle  of  the  roller,  the  consequence  must  be,  that  when 
the  axle  is  turned  round  by  the  steering  wheel,  the  pinion 
dn  its  end  will  turn  the  two  pinions  fixed  to  the  roller, 
which,  pressing  on  the  fiited  toothed  ring  at  their  sidesi 
will  cause  the  roller  to  move  round  along  with  them  with 
a.  force  equal  to  the  multiples  of  the  circumference  of  the 
central  pinion  contained  in  that  of  the  toothed  ring,  plus 
One  circumference  of  the  pinion,  which  latter  addition  this 
disposition  of  the  pinions  and  ring  occasions* 

From  the  grooved  wheel  on  the  roller  before-mentioned, 
the  chain  passes  through  blocks  and  over  rollers,  properly 
arranged  for  the  purpose,  to  the  end  of  a  short  tiller  on 
the  rudder  (when  the  chain  is  used  by  itself) ;  but  when  a 
rope  is  also  attached  to  the  roller  for  occasional  use,  then 
the  chain  is  fastened  on  the  tiller  (which  is  of  the  usual 
length),  nearer  to  the  rudder  than  that  part  of  it  to  which 
the  rope  is  to  be  attached. 

To  prevent  the  chain  from  getting  slack  in  e^rtain  po^ 
sitions  of  the  ^mdder,  di«  patentee  dtreots  the  gfoov^i^ 
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wheel  which  works  itto  be  made  **  eccentric/'  by  which, 
and  a  proper  position  of  its  longer  diameter,  it  will  keep 
the  chain  equally  tight  at  all  times. 

In  the  other  method  of  moving  the  rudder,  directed  in 
the  specificationy  a  common  steering  wheel  is  nied,  from 
which  £he  rope  passes  through  blocks  and  over  rollers, 
that  direct  its  inflections  to  a  horizontal  wheel,  placed 
with  its  centre  directly  over  the  gudgeons  of  the  rudder, 
above  the  tiller,  which  in  this  case  is  made  of  iron,  and 
is  fixed  to  the  top  of  an  iron  support  that  rises  up  from 
the  back  of  the  rudder,  to  which  it  is  attached  by  being 
bent  round  at  its  lower  end,  and  passing  through  to  the 
front  of  the  radder  head  at  that  place. 

From  a  point  of  the  tiller,  thus  arranged,  nearly  over 
the  centre  of  the  rudder,  a  bar  rises  and  bends  off  forwards 
at  right  angles,  till  it  comes  over  the  gudgeons  of  the 
rudder,  and  then  rises  up  vertically  again,  where  it  forms 
the  axle  #tfi  which  the  horizontal  wheel  before->mentioned 
turns.  There  is  reason  to  think,  likewise,  that  the  patentee 
intended  that  the  lower  end  of  this  crank-shaped  bar 
should  turn  also  in  the  part  of  the  tiller  from  whence  it 
ascends.  The  front  of  the  horizontal  wheel  projects 
beyond  the  tiller,  and  the  end  of  this  latter  turns  up  at 
right  an^es,  and  enters  into  a  cavity  or  groove  cut  for  it 
through  the  wheel,  of  a  particular  shape,  which  may  per- 
haps be  conceived  by  supposing  the  groove  to  be  parallel 
to  the  circumference  for  an  eighth  of  its  extent,  at  each 
side  of  the  fore  and  aft  diameter  of  the  wheel ;  but  when 
pretty  near  to  this  diameter,  to  incline  inwards  at  each 
side,  so  as  to  meet  at  a  point  in  the  diameter  nearer  to 
the  centre,  in  an  angle  of  about  90^.  The  patentee 
asserts  that  this  method  of  connecting  the  horizontal  wheel 
with  the  tiller  will  add  to  it  a  great  mechanical  force. 

The  method  of  keeping  the  rudder  steadily  fixed  when 

required,  consists  in  having  a  horizontal  wheel  fixed  at 

its  top  concentrically  with  its  gudgeons,  round  the  greatest 

'  portion  of  the  outward  edge  of  which  wheel  a  baod  of  irou 


Noticei  of  New  Paienif^  479 

paises,  wbich  is  sustained  in  its  place  by  fianches  pro- 
jecting from  the  wheel.  One  end  of  this  iron  band  is 
fixed  to  the  timber  of  the  stern,  and  the  other  end  to  a 
lever  near  its  centre  of  motion,  which  centre  is  a  joint 
also  fixed  to  the  stern  timbers  :  firom  the  other  end  of  this 
lever  a  rope  is  passed  upwards,  over  puUies  properly 
placed,  to  a  ring  close  to  the  steering  wheel ;  by  pulling 
this  rope  the  steersman  can,  from  the  action  of  the  lever, 
cause  the  iron  band  to  press  on  the  edge  of  the  wheel 
with  great  force* 

In  the  second  method  described  for  giving  motion  to 
the  rudder,  this  friction  wheel  is  united  to  the  horizontal 
wheel,  which  in  it  is  fixed  above  the  tiller,  and  forms  with 
it  one  piece  of  the  same  circumference. 
\  ' 

In  the  first  described  apparatus  fbr  moving  the  rudder^ 
tbe  small  size  of  the  pinions  at  the  end  of  the  roller  of  the 
steering  wheel,  as  represented  in  the  drawing,  seems  very 
ill  calculated  to  give  them  the  strength  necessary  for  an 
operation,  on  which  the  safety  of  the  ship  so  much  depends. 
The  method  directed,  of  fastening  them  to  the  roller,^  is 
also  very  weak  and  imperfect. 

The  second  plan  described  for  the  same  purpose  ex- 
hibits  a  curious  instance  of  error.  Because  the  bent  end 
of  the  tiller  will  take  some  more  time  to  be  acted  on  by 
the  wheel  at  each  turn,  on  account  of  its  having  to 
traverse  along  a  portion  of  the  groove  previously,  from 
some  confusion  of  ideas  relative  to  the  maxim  in  me* 
chanics,  that  power  gained  is  directly  as  the  time  ex- 
pended, the  patentee  fancies  that  because  the  groove 
causes  a  loss  of  time  it  must  gain  power ;  when,  in  reality, 
the  power  of  the  wheel  connected  in  this  method  by  in- 
termediate parts  with  the  tiller,  is  in  no  respect  greater 
than  if  it  were  actually  fixed  to  it  or  to  the  rudder. 

In  the  machinery  which  we  have  seen  in  some  vessels 
for  this  purpose,  the  apparatus  was  so  contrived  as  to  rise 
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«lopg  widi  the  rudder,  in  oase  of  it»  beingiUfte^upi^ 
taking  the  gvoond,  or  in  passiog  a  bank,  or  by  some 
sudden  violent  percusaion  from  the  waves  in  a  storm, 
which  preserved  the  m^hinery  from  injury  .at  the  time 
.when  it  was  most  required.  In  the  plans  of  die  patentee 
there  is  no  arrangement  whatsoever  for  this  objoct/  and 
this  omission  alone  would  so  far  make  them  inferior  to  the 
methods  already  in  practice. 
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Per$ons  iniroui  of  obtaining  PatenUfor  inventions  may  hope  them 
froeured  vfith  UtiU  trombk  to  ikemmhety  and  generaHy  vnthomt  th&^ 
penonal  attendance  in  London,  on  appHcatum  to  the  Proprietort  of  thf 
Repertory y  {addretsed  to  Mr.  Wyidt,  Maiden  Lane,  Queen^'streety 
Cheaptide),  who,  from  long  practice  and  exwrience,  presume  they  may 
be  enabled  to  afford  important  attistance  to  Patentees  in  drawing  up  and 
MiffmHng  Mftr  Specifications^  on  the  accuracy  and  perspicmty  of  which, 
in  a  great  measure,  depends  the  security  of  the  Patent. 

£»      f.    d. 
na  eoti  qf(i  PfUtnt  for  England,  tfi  the  umal  course, 
when  unopposed,  exclusive  of  the  Specification,  the 
expence  of  which  depends  upon  its  length,  the  trouble 
ofpteparing  it,  and  the  quantity  of  drawings,  is. .     tOi    0    0 

Tki  cost  tf  a  Patent  for  Scotland 7$    Q    0 

Do,  Do.         Ireland 180    0    0 
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Page  46|  linf  9,  for  raiding  great  loads^  frequently  woul^^  &g. 
read,,  raising  great  loads  {requenuy^  would^  &c. 

Page  56^  lines  11  and  IS  from  the  bottom^  fot  will  also  have  its 
limitSi  fiXiA  the  vioyi^g  forward  much  quicker  th4n  the  coqipressed 
air,  Yetj  &g.  redd,  will  also  have  its  limits  ;  and  tho'  moving 
forward  much'  quicker  than  the  compressed  air^  yet>  Sec. 

Fags  107, 13th  line  £rom  top,^  course  of  inaccuracy,  read,  sourer 
of  inaccuracy. 

Page  130«  20th  line>  after  even,  insert,  be  led. 

Page  ISi,  Bth  Une,  Jor  impressed^  read,  compressed. 

Page  Sil^  8d  line,  for  M.  Sequin,  read,  M.  S^uin. 
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-  ■    ■       patent  for  equalizing  the 
pressure  of,  in   tubes,  &c.»    by 
Mr.  Pontifcx,  11. 

Forges  and  bellows,  improvements 
In,  patent  for,  by  Mr.  Halley, 
118. 

Foreman,  Mr.,  patent  of,  for  im- 
provements in  the  construction  of 
steam  engines,  451. 
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by  Mr.  Shalders,  60. 
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telescope,  by,  171. 

Furnaces,  patent  for  a  mode  of  sop- 
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84. 

— — —  for  iron  or  steel,  Improve- 
ments in  constructing,  by  Mr* 
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Galvanic  columns,  dry,  of  M.  Zam- 
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Gas  lamps,  portable,  improvements 
in,  patent  for,  by  Mr.  D.  Gordon, 

297. 

Gas  regulators,  improved  patent 
for,  by  Mr.  Crosley,  273. 

Gases, '  inflammable,  Mr,  Broad* 
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tent for  improvements  in  gene- 
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improvements  in  harness,  226. 

. -._  patent  of,  for 

improvements    in    portable    ga^ 
lamps,  297. 

patent  of,  for 


improvements  in  the  construction 
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mechanical  means,  28. 
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improvements  in  the  construction 
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wheels),  78. 
Gosset  Mr.,  patent  of,  for  improve- 
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.    laces,  Ac.  446. 
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,  patent  Jot  conveying  into 
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ticultural, and  domestic  purposes, 
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Healhcoat,  Mr.,  patent  of,  for  an 
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machinery  in  lace  and  other  fac- 
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■  ■  patent  of,  for  a  mode 

of  figuring  lace,  &c.  359. 

Herapatb,  Mr.,  compensating  pen- 
dulum of,  remarks  on  by  W.  105. 
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ing pendulum/  and  remarks  on 
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Higgins,  Mr.,  patent  of,  for  im- 
profcments  in  the  construction 
of  the  masts,  yards,  sails,  and 
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Hodgson,  Mr.,  patent  of,  for  im. 
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470. 

Hopper,  Mr. I  patent  of,  for  im- 
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silk  hats,  217. 
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ments in  the  construction,  &c. 

470. 
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the  number  of,  360. 
Horses'  feet,  patent  for  shoeing  an^ 

slopping,  by  Mr.  Dickenson,  35. 
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Isaacs,  Rev.  Mr.  patent  of,  for  pro- 
pelling carriages,  ships,  &c.  125. 

James,  Mr.,  patent  of,  for  improve- 
ments in  the  construction  of  rail- 
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provement in  the  construction  of 
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'of,  for  a  mode  of  manufacturing 
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i^aces,  boot  and  stay,  patent  for 
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Laine,  M.,  an  extraction  of  opium 
from  indigenous  poppies,  270. 
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provements in  the  material  and 
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chinery for  making  bricks,  &c. 
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Lime,  on  the  causes  of  the  harden- 
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,  making,  Apsdin^s  patent  for, 
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Liebig,  M.,  preparation  of  Vienna 
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Liquors,  registering  the  quantity  of, 
that  passes  from  one  vessel  to 
another,  patent  for,  by  Mr.  Cros- 
ley,  353. 

i«ock,  description  of  a  qnadruple, 
by  Mr.  Duce»  388. 
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Mr.  Heatbcoat,  120. 
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Maziere,  M.,  brevet  of,  for  lessen- 
ing the  number  of  horses  em- 
ployed in  mills,  360, 

M^Cordy,  Mr.,  patent  of,  for  an 
improved  method  of  generating 
steani,  441. 

Mineral  water,  artificial,  Mr. 
Swaine's  patent  for  making,  63. 

•MIneur,  plan  by,  for  making  a 
tunnel  under  the  Thames,  310. 

Mollerat,  M.,  brevet  of,  for  a  pro- 
cess for  extracting  soda  from  sul- 
phate of  soda,  360. 

Nesbit,  Mr.,  patent  of,  for  making 
paper  of  moss,  435. 

Neville  and  Busk,  Messrs.,  patent 
of,  for  improvements  in  propel- 
ling ships,  195. 

Nicholson,  Mr.  John,  Operative 
Mechanic  by,  reviewed,  363. 

Nicod,  M,,  account  Of  a  new  Udo- 
meter by,  170. 

Operative    Mechanic,    or    British 

Mechanist,  by  Mr.  J.  Nicholson, 

reviewed,  363. 
Opium,  on  the  extraction  of,  from 

indigenoos     poppies,     by      M. 

Laine,  270. 

Palmer,  Mr.,  pamphlet  on, rail- 
roads by,  review  of,  206. 


PalflKTy  Mr.,  patfot  of^   for  im* 

provements    in    rail-vrayt  and 

carriaget,  120. 
Paper,  improvement  In  tba  mana- 

facture  of,  patent  for,  by  Mr* 

Lambert,  300. 
,    Mr.   NeriiU's  patent  for 

nsakingt  from  moM,  435« 

-,  machinery  for  makiiigy  pa- 


tent for,  by  Messrs.  Denlson  and 
Harris,  100. 

Pfttentt,  monthly  lists  of,  70,  134, 
214,  205,  367,  488. 

Parkct,  Mr.,  patent  of,  for  manii- 
factoring  salt,  281. 

Paol»  Mr.,  patent  of,  for  improve^ 
Bents  in  geaeratiog  steam,  100. 

Pendulum,  compensating,  remarks 
on  Mr.  Herapath's,  by  W.  105. 

■    ■  ■■        ,  reply  of 

Mr.  Herapath*s  to  W.'s  remarks, 
and  observations  by  editor^ 
252. 

Perkins,  Mr.,  patent  of,for  improve- 
ments in  propelling  vessels,  483. 
,  patent  of,  for  improve- 
ments in  the  mode  of  boiling  or 
evaporating  fluids  by  steam,  140. 
-,  patent  of^  for  improve- 


ments in  steam  engines,  220. 

Petitplerre,  Mr.,  patent  of,  for  a 
machine  for  making  shoes,  &c., 
from  one  piece  of  leather,  with- 
out seams,  64. 

Phillips*,  Mr.  C.,  patent  of,  for 
improvements  on  tillers,  and 
steering  wheels  of  vessels,  476. 

Piano-fortes,  Improved,  patent  for, 
by  Mr.  Erard,  US. 

Planks,  preventing,  from  shrinking, 
Mr.  Atlee*s  patent  for,  116. 

Pontifex,  Mr.,  patent  of,  for  new 
modes  of  equal iaing  the  pressure 
of  fluids  in  tubes,  &c.  1 1. 

Propelling  carriages  and  ships, 
patent  for,  by  Rev.  Mr.  Isaacs, 
125. 

-  ships,  Messrs.  Busk  and 
Neville's  patent  for,  105. 

Raft  for  transporting  timber,  pa- 

yteot  for,  bjT  Mr.  Harrington,  356. 

Rail-roads,  pamphlet  on,  by  Mr. 

R.  H,  Palmer,  reviewed,  206. 
Rail-ways,  improved  patent  for,  by 
Mr.  James,  184. 

,    Treatiie    on   by    Mr. 
Wood,  reviewed,  206. 

and  Air  Tunnel,  pam- 


phlet on,  by  Mr.  Yallance,  re- 
viewed, 200. 


ADVERTISEMENT. 


The  design  oi  thii  Work  having  been  often  very 
imperfeetly  nnderstood  from  its  late  title,  Th6  Reper^i 
tory  of  Arts^  which  lias  been  frequently  represented 
as  not  su£G[ciently  explanatory  of  the  preeise  nature  of 
the  publication ;  and  it  having  been  also  in  many 
instances  confounded  with  other  periodical  works 
which  have,  since  its  establishment,  appeared  under  a 
similar  appellation,  the  Proprietors  determined  to 
commence  a  New  or  Third  Series,  and  to  adopt  the 
variation  in  the  (Niginal  title  that  the  reader  will  per* 
ceive  they  have  prefixed  to  the  present  Volume ;  and 
at  the  same  time  to  enlarge  the  plan  of  the  Publication, 
by  the  introduction  of  an  abridged  account  of  Patents 
recently  obtained,  with  occasional  remarks  upon  their 
respective  merits,  which  they  believe  has  been  con- 
sidered an  improvement  of  the  Work,  and  rendered 
it  more  interesting.  In  the  preparation  of  this  part 
of  the  Work  the  utmost  care  will  at  all  times  be  taken 
faithfully  and  correctly  to  describe  the  invention ; 
and  in  the  remarks,  to  be  guided  by  the  strictest  im- 
partiality — ^fair  and  just  criticism  being  the  point  at 
which  the  Editors  will  most  scrupulously  aim ;  and 
they  trust  the  specimen  which  the  present  Volume 
exhibits  will  prove  their  honest  intentions. 


X  ADVERTISEMENT. 

The  Proprietors  beg  leave  also  to  observe,  that  the 
new  type  they  have  adopted  has  enabled  them  to  give 
nearly  eight  pages,  or  half  a  sheet,  of  additional  matter 
in  every  Number;  and  that  they  have  farther  in- 
creased each  Number  of  the  present  Volume  to  the 
extent  of  another  sheet,  or  sixteen  pages ;  and  they 
axe  gratified  that  the  exertions  and  expense  they  have 
incmred  to  render  the  Work  more  deserving  of  the 
patronage  of  the  Public,  has  been  recompensed  by  an 
increased  circulation. 

With  the  view  of  rendering  the  Work  still  further 
useM  to  Inventors,  the  Proprietors  have  been  induced 
to  print,  by  way  of  Appendix,  a  concise  Essay  on  the 
Law  of  Patents,  a  Work  of  which  the  Author,  from 
his  continued  intercourse  with  Patentees  for  many 
years,  as  an  Agent  for  obtaining  Patents,  has  felt  to 
be  much  wanted. 
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JtailfTays,  Treatise  on  by  Iff-. 
Tredgold,  reviewed,  S06. 

■  ■     .  and  carriages,  paCeDt  for 

improvemeotB  ODy  b>  Mr.  R,  H. 

Palmer,  129. 
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cbanj^edj  brevet  for  making,  by 

M.  Cliarles,  362, 
Report  of  House  of  Coromoos  on 
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850,  339,  398. 
Rhodes,  Mr.,  patent  of,  for  improTe- 

mentsin  the  constraction  of  brick 

clamps,  275. 
Rigging  of  Siiips,  patent  for  certain 

improvements  in  the  coostractiog, 

by  Mr.  Higgins,  463. 
Roschinski,  M.,  glaziug  for  earthen- 
ware, by,  348. 
Rotch,  Mr.,  accoant  of  a  patent  of, 

for  an  improved  lid  for  a  ship's 

top-fflast,  69. 

■  ■         ,  specification  of  patent 

'    of,  for  ao  improved  fid,  91. 

Salt,  mode  of  manu factoring,  pa- 

.  tent  for,  by  Messrs.  Janip  aod 
Court,  69. 

•  ,  method  of  making,  patent 
for,  by  Mr:  Parkes,  281. 

Siawing  wood,  patent  for  Improve* 
merits  in  by  Messrs^  Sayer  and 
Greenwood,  114. 

Sayer  and  Greenwood,  Messrs.,  pa- 
tent of,  for  improvements  in  cut- 
ting and  sawing  wood,  1 14. 

Screw-wrench,  improved  by  Mr. 
Eddy,  50. 

Screws,  on  cutting,  by  a  workman, 
266. 

Scroder,  Mr.,  patent  of^  for  a  new 
filter,  467. 

Seaward,  Mr.,  treatise  by,  on  re- 
building London-bridge,  review- 
ed, 985. 

»- ,  plan  for  a  bridge  of 

600  feet  span  over  the  Thames, 
by,  324. 

Segnin,  M.,  account  of  the  bridge 
of  Iron  wire  over  the  Galore,  by, 
241. 

Shal(jers,  Mr.,  patent  of,  for  a  gra- 
vitating fountain  for  raising  wa- 
ter, 60. 

Shears  and  Beneke,  Messrs.,  patent 
of,  for  improvements  in  making 
zinc  or  spelter,  446. 

Ships,  lessening  the  drift  of,  at 
sea,  Mr.  Burnet's  patent  for, 
«77. 
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Impvovemeatsin  the  construetion 
bjr  Mr.  Higgins,  463. 

Shoes  fiom  dne  piece  of  leather, 
without  a  seam,  patent  for  mak- 
ing, by  Mr.  Petitpiere,  64. 

Shoes,  horse,  patent,  for  improve- 
ments in  by  Mr.  Hodgson,  4?0. 

Shoeing  nnd  stopping  horses*  feet* 
patent  fur  an  improved  addition 
to,  by  Mr.  Dicl^enson,  35.  • 

Shot,  Mr.  Mantoh's  patent  for  im« 

.    provemcnts  in,  387. 

Silk  hats,  improvements  in  makinir, 
patent  for,  byMr.  Hopper,  217. 

Sliding  role,  mode  of  applyinir  to 
facilitate  calculations  of  slreagth 
of  materials,  by  T.,  316. 

Smart,  Mr.  G.,  new  method  of,  for 
supporting  the  topmasts  of  ships, 
99. 

Smoke,  &c.  apparatns  to  be  wornr 
in  rooms  filled  with,  patent  for, 
by  Mr.  Dean,  61. 

ao^  gases,  propelling,  patenl 

for,  by  Mr.  Broadmeadow,  305. 

Soap,  transparent,  mode  of  makiar, 
108. 

Soda,  extracting,  from  sulphate  of 

.  soda,  process  for,  by  M.  Mollenit, 
360. 
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tent  for  Improvements  in  gene- 
rating steamy  369. 
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Stanley,  Mr.  patent  of,  for  machi- 
nery for  supplying  furnaces  with 
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Steam-engines,  patent  for  improve- 
ments In,  by  Mr.  J.  Perkins,  220. 

*  ,  generating,  patent  for  im- 

provements in,  by  Mr.  Paul,  190. 

-,  heat  for  producing,  patent 


for  a  mode  of  applying,  by  Mr. 
Surrey,  84. 

-,  generating,  patent  for  im« 


provements,  by  Messrs.  Gillman 
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Tredgold,  Mr.  Treatise. on  Rail^ 
roads,  by,  review  of,  206. 

TrevetMck,  Mr.  plan  of  prodactng 
a  tunnel  nnder  the  Thames,  235. 

Tunnel  under  the  Thames,  plan  for 
making  by  1-4142,  and  genera) 
account  of,  156. 

■'  under  theTliames,  proposed 

by  Mr.  Trevifhlck,  235. 

•,  plan  for  ditto,  by  Blinenr^ 


Udometer,  new,  accoant  af.  by  M. 

Nicna,  na 

Vacunm  engine  of  Mr.  Brown,  ob- 
servations on,  by  B.,  102. 
Vallauce,  Mr.  J.,  patent  of,  for 
producing  locomotion  by  station- 
ary engines,  52i 

■■,  pamphlet  on 
rail-roads  and  air  tunnel,  by,  re- 
view of,  206. 

;  patent  of,  for 


sia 


*,  flan  for  ditto,  by  Albedo, 


methods  of  producing  cold,  424. 

Vaugban,  Mr.,  patent  of,  for  Im- 
provements in  iteam  engines,  422. 

Vauquelin,  M.,  notice  of  iodtna 
being  found  In  minerals  by,  176. 

Vessels,  Mr.  Perkins's  patent  for 
improvements  In  propelling,  433. 

Ifalch,  astmnanicali  patent  for, 
by  Mr.  Fattoa,  I. 

Water-closets,  improvanoata  in, 
patent  for,  by  Mr.  Jordan,.  189». 

Weaving,  improvements  ia  aia- 
chines  for,  patent,  by  Mr.  Gbsset, 
227. 

Weise,  Mr.,  patent  of»  for  certain 

,  improvements  In  preparing  and 
making  water-proof  cloth,'  and 
other  materials  for  manufiictnr- 
ing  hats,  bonnet  A,  caps,  and 
wearing  Apparel,  468. 

Walter  and  Gav  Lussac,  Messrs., 
experiments  of,  on  the  heat  of  ex- 
panded air,  183. 

Wheel  with  moveable  flash-boards, 
brevet  for,  by'  MM.  AmmaveC 
and  Belleville,  361. 

Windlass,  patent  for  an  apparatui 

,  to  be  applied  to,  by  Mr,  Yett, 
23. 

Wire,  iron,  bridge  of,  over  the  Ga- 
lore, account  of,  by  M.  Segulo, 
241. 

Wood,  Mr.,  practical  treatise  on 
railways  by,  review  of,  206. 

W.,  remarks  by,  on  Mr.  Herapath*s 

.    compensating  pendulum,  105. 

yatt,  Mr.,  patent  of,  for  an  appa- 
ratus to  be  applied  to  a  windlass, 
28. 

Zambool,  M.,  dry  galvanic  coloidns 

of,  notice  by  M.  Ampere,  40  i< 
t\nc  or  spelter,  patent  for  making; 
'   by  Messrs,  Benecke  and  -Sears, 
.  446. 


C.  BaMwlQ,  Printer, 
NewlMdgc  Street,  London. 
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THE  LAW  OF  PATENTS. 


CHAPTER  I. 

Of  Patents  in  general, 

.  All  grants  from  the  Grown  are  made,  not  by  deed 
or  indenture^  but  by  certain  instruments  called 
letters  patent,  or  open  writings,  to  which  the  great 
seal  is  affixed.  In  ancient  times,  when  the  Crown 
held  large  tracts  of  forest  land  and  the  estates  of 
teligioiis  houses  dissolved  by  Acts  of  Parliament,  and 
was  also  in  the.  continual  acquisition  of  forfeited 
estatec^  thesie  grants  were  very  numerous,  and  were 
made  upon  various  occasions*  •  In  modem  times,  be- 
sides  patents  of  nobility^  grants  of  offices,  and  char- 
ters to  companies,  they  are  most  commonly  apj^ied 
to  one  single  purpose,  that  of  securing  to  an  indi- 
vidual  a  monopoly  in  some  new  manufacture,  or  in- 
vention  as  it  is  more  commonly  termed,  for  a  limited 
period,  not  exceeding  fourteen  years. 

The  first  object  of  these  pat^ts  is,  in. a  general 
sense,  universally  understpod ;  but  there  are  some 

B 


distinctions  in  the  law  concerning  them,  with  which 
few  persons  are  well  acqilainted ;  and  the  extreme 
cantion  which  is  necessary  in  the  first  procuring,  or, 
as  it  is  called,  in  soliciting  them,  is  very  little  known, 
and  therefore  not  always  sufficiently  ohserved.  It 
has  been  said,  indeed,  by  those  best  acquainted  with 
the  subject,  that  of  the  niuneron^  patents  plitained 
in  the  course  of  a  year,  not  one- tenth  could,  if  strictly 
examined,  be  sustained^ 

To  persons  wholly  unacquainted  with  the  subject, 
it  might  naturally  appear,  that  the  Royal  authority 
having  been  once  obtained  f^r  the  knonopoly  of  an 
invention,  the  proprietor  must  be  thenceforth  secured 
against  all  interruption  in  his  enjoyment  of  ii,  during 
the  term  for  which  it  is  granted.  There  cannot, 
however,  be  a  more  erroneous  opinion ;  ft*,  in  trtith, 
the  validity  of  a  patent  depends  Hot  upon  the  mere 
appendage  of  the  great  seal,  or  the  authority  of  th6 
Crown,  of  which  it  is  the  emblem,  but  on  the  nature 
of  the  mantifacture  itself,  the  conduct  of  the  inventor 
or  proprietor  in  obtainilig  the  patent,  and  die  cor- 
rectness of  the  specification.  Unless  these  be  .^rict 
and  regular  in  every  part,  the  patent  is  of  no  avail, 
and  the  inventor  has  consumed  his  time,  ingeliuity, 
jtnd  labour,  and  wasted  his  money  in  vain.  The 
author  has  upon  many  occasions  found  the  parties 
iTor  whom  he  has  been  employed  to  solicit  patents,  en- 
tirely unacquainted  with  the  tfue  extent  of  the  authd^ 
rity  or  protection  which  they  sought  to  obtain  under 

the  Royal  grant,  Ani  complete^  uhmformed  6f  the 


requisites  by  which  it  was  to  be  secured.  In  jM>me 
instances  this  ignoi^ca  l^as  led  to  fatal  errors  being 
committed  before  the  author  was  consulted,  which 
c&eiA  not  afterwards  be  remedied.  He  has  tharefofe^ 
attempted  to  collect,  in  thefoUowiQg  concise  treatise, 

q9#i|4]^u  aod  e^  U9tru6tfpn^ 
mfB^  i^9ap^bli^  of  misapprehensipn,  iii  erd^r  th^l;  pe^? 
i|cmt  sfiiekif^  l^ttm  Pfttppt  qiay  he  put  ^ipoa^their 
g^d;  91^4  ty  ll^fpnning  tlieip  of  the  pqnfs  to  whioli 
vjk  ^i^ef^  l^ey  ought  ta  dixecf;  ^|ieir  attention,  ho^ 
oijjf  to  frci?i^te  the  pbtwiug  of  tl»?i»  p»tfnt?,  httt 
^  xrad^  sue))  p^fents  spcnr^  (tnd  vf^1:^tble  when  ob- 
tained. In  doing  this,  it  has  been  his  aim  tq  avpi^ 
^  cpfqpl^ng  of  ai)  elabor^t^  treatise.  Fpr  ha  is 
f9nfince4  .%jt  ^mf\e  ^4  plain  instructions  ar? 
alone  wfiit^  \  t^at  ^o  pa)»de  of  lemming  YfOi^, 
OA  j^uch  m)  fMKHu4^>  \^  m  osteutfftious  an(i  useless 
diqpl^y,  1^4  ^t  th^  end  to  b«  4^^^  U  pPl^  p 
sg|  ^^v^qry  i^v^tfnr  upon  the  (^ficeit  t^at  h^  ijs  equf4 
|»L  %  nojii^ting  pf  hu  0^  Ifttcant,  l»ut^  ou  the  oq^t 
1)7^1  tli^at  I{e  ^I^tM  h^  wani«4  of  the  |;pc|imc^  4i$T 
culties  which  may  occur,  and'  see  t]|ip  qece^^ty  of  qbr 
lifiq^^g  proper  advice  frpm  persqns  of  experi^ced 
p^^aqtiicef  ^fid,  s^boi^  all,  shoidd  jbe  assisted  iqprcr 
paid^g  a  prqiper  specification,  that  he  iqay  nat,  i^^ 
SitBfl^  of  A  prptectipn  to  the  privilege  which  he  cl^jin^ 
bye  dplu4^  ^^b  a  ifiere  form,  leaving  an  openipg  fer 
gthers  tp  st^p  iu  ^n^  t^e  the  profits  wl^ch  hiei  in.- 
Sgswf^lff.  Jn^a  q:eat^4»'  ^d  hi^  labpurs  Jbave  n^tur^d^ 
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CHAPTER  II. 

» 

On  tikt  policy  Qf  granting  Patents^  and  o/publishmg . 

tke  SpecificatiQM. 

'  The  wisdom  of  granting  patents  has  been  doubted* 
by  several  entightened  men,  among  whom  may  be 
ranked    as  foremost    the  two  late    Chief  Justices 

■  •  *  ♦ 

of  the  Court  of  King's  Bench,  Lords  Kenyon  and 

___ '  •     ■  '    .  '  •     •      ■ 

Ellenborough.  An  opinion  is  entertained  by  some 
persons  that  all  inventions  would  comie  to  light  socmer 
or  later,  if  no  such  protecting  grant  were  made  to 
their  original  authors.  ... 

It  may  be  isaid,  in  answer,  would  Mr.  Watt  ever 
have  brought  the  steam  engine  to  that  degree  of 
practical  perfection'  which  it  has  now  attained  ? 

Would  other  important  inventions  have  been  com- 
pleted,  when  the  Hrst  attempt  to  bring  them  into 
notice  has,  in  many  instances,  required  an  enormous 
disbursement,  which  the  hope  of  the  i«w»d  of  an 
exclusive  privilege  could  alone  have  induced .  the 
parties  to  have  incurred  ?  ' 

The  propriety  of  publishing  the  specifications  of 
patents  has  also  been  much  doubted.  Lord  Ellen- 
borough  has  called  the  Repertory  of  Arts  ^'a  mis- 
chievous work,  because  it  conveys  a  knowledge  of  the 
English  inventions  abroad.*'  But,  previous  to  the 
publication  of  the  Repertory  of  Arts,  foreigners  used 
to  visit  this  country  purposely  to  inspect  the.roUs  ci 
specifications,  and  to  transmit  home  copies  of  such  as 


they  deemed  worthy  of  notice.  The  inoorrectiiess, 
however/ of  the  opinion  that  the  puhlication  of  the 
specifications  of  patents  is  mischievous  mnst  he  evi- 
dent>  when  it  is  a  well-known  fact,  oapahle  of  easy 
proof,  that  most  of  the  important  inventions  now 
flourishing  in  the  kingdom  have  ori^ally  taken  their 
rise  abroad,  and  thence  been  imported  by  industrious 
individuals,  encouraged  to  such  conduct  by  the  ad- 
mirable system  of  patents.  This  drcumstanee  is  idone, 
perhaps,  an  answer  to  those  who  have  expressed  an 
opinion  against  the  propriety  of  sudi  a  mode  of  re- 
warding those  who,  by  this  means,  add  so  much  to 
the  prosperity  of  our  manufactures.  Individuals  may 
sometimes,  it  is  admitted,  be  injured  by  the  publica-' 
tion  of  their  inventions,  because  hints  taken  froin 
them  may  enable  others  to  surpass  and  supersede  the 
first  contrivance ;  but  this  is  a  public  good,  and  can- 
not be  justifiably  opposed  by  individual  interests.  It 
is,  besides,  a  leading  prindple  in  the  law  of  patents, 
and  a  condition  in  every  patent,  that  the  specification 
should  give  publicity  to  the  inventor's  secret. 

Ainong  the  most  prominent  inventions  and  dis- 
coveries for  which  this  country  is  indebted  to  fo- 
reigners, may  be  mentioned,  the  new  system  of  bleach- 
ing and  tanning ;  the  machinery  for  making  paper  in 
large  sheets;  and  the  invention  of  manufacturing 
paper  from  straw ;  and,  above  all,  the  very  ingenious 
and  important  machinery  erected  in  the  King's  Dock- 
yards at  Portsmouth  and  Chatham,  fer  shaking  ships* 
blocks.    It  is  also  a  fact,  that  foreigners,  particularly 


Am^idqintl,  »f  e  fjpAviiig  epiwtantly  «^  i|[ipflrtfi|it  v^^ 
yei^tiops  \  aj}d  bjr  ftx^ff fence  tq  t;ke  li^t  of  paJt^n^  ||u)h 
U^jjpd  piontbly  ip^  tbp  Repertory  of  AttaJ  it  jn^y  bp  9^ 
th^t  thpao  i^QW  graated  for  ipvei^tioiifi  cain:pvniefJ;ed  b^ 
fpreigner^i  are  nearly  as  numeroui^  a^  those  for  iny^^. 
tiosft  pf  nitt^?e  growth.  If  H 19  iipprcper  t;9  pu|)Iis}^ 
9pec)£c^tiops^  it  must  be  eg[u^y  bfid  ppli^  for  tb^ 
l^oy^l  Soqety^  an4  Qtbeir  ^uninent  $cientific  inst^l^VL'- 
tipnfib  ta  publish  their  proceedings,  whic^  9te  very 
often  thei  foundation  op  which  patent  i^iyention^  h^?^ 
been  subsequently  created4  !E|ut  no  pe]:sp^  vnJ^  ^wely 
\^  bolcl  enpi^  to  support  fii4c|i  an  ppiwpft  in  o^BP^ 
lotion  to  thp  universal  practice  of  s^l  th^  ^ei^tifio 
sQcietiesf  of  Eurqpe,  who  publish  th^  procee^iig^  ^^, 
prder  to  accelerate  the  gep^eral  diffusioi^  of  kpowl^e^g^ 
tp  yvrhich  valuable  purpose  the  Rep^tory  of  4^ts  maj^ 
bff  )fai|]^.  with  safety,  to  add  in  no  inconifl^ablf) 
4fgree* 


CHAPTER  III. 
On  the  form  and  couree  of  granting  Patents. 

w 

•■      .      .  .  .  .  . 

By  statute  27  Henry  VIII.  chapter  9,  in  order  tq 
if^tle  the  fees  of  the  King's  offices  upon  the  -gr^ti^g 
of  patents,  it  is  pnacted,  t^at  every  gift  or  grant  of 
jhe  King,  signed  with  hi^  sign  n^anual,  to  be  passed 
the  great  seal  of  {England,  Jreland,  and  the  Duch  j  of 
Lancaster  in  the  prindps^ty  of  Wales,  shall  \ij^ 
l^Bougbt  to  the  principal  secretsiiy,  01  o^iq  of  the  derkf 


6f  the  King^is  signet,  io  be  pafi^ek).  One  of  tlie  cUrki 
of  the  signet,  to  whom  the  same  shall  come,  fiSidi, 
by  warrant  of  the  same  "bill,  within  eighl  4iys  afbr, 
miless  the  King's  pleasure  to  the  cbntraiy  is  si^ifiid^' 
make  warrants  to  the  Lord  Keeper  of  the  privy  sfeii 
fot  the  sdtxle ;  atid  one  Of  the  clerks  of  thi^  pritj  seal, 
upoii  due  ^atniHation  by  tlie  Lord  Keeper  t^ereo^ 
shall  in  eight  days  after,  unless  comntanded  to  the 
contrary,  mtke  a  warrant  with  the  tame  of  the  clerk 
to  the  privy  seal,  to  the  Lord  Chancellor,  or  Keeper 
of  the  great  seal,  &c.  for  the  writing  and  sealiiigf 
thereof  with  the  great  seal. 

The  pr<«=«dttg,  to  -.<«,  muinr  m  «i,e  fcilowiDg 
ordef» 

Firsi.-^An  afldavit  is  made  by  the  inv«itor,  de^ 
dieting  that  he  has  invented  or  discovered  something 
which  he  specifically  describes,  and  that  he  is  the 
first  and  true  iuvelitor  thfereof. 

Seddndh/.*^A  petition,  praying  for  letters  patent 
ixf  be  granted  for  the  said  inventioii  ot  discovery,  ik 
prepared. 

Thirdly. — The  petition  is  referred  by  the  Secretary 
of  State  for  the  Home  Department  to  the  Attorney 
or  Solicitor  General. 

Fourthly. — The  Attorney  or  Solicitor  General 
makes  a  report  thereon. 

Fifthly. — ^A  warrant  for  the  bill,  signed  by  the 
Sovereign,  is  issued  to  thip  Attorney  or  Solicitor 
General^ 

/SirM/^,— The  Attorney  or  Solicitor  General  pre- 
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pares  dad  signs  a  bill  for  the  pateBt»  which  is  also, 
s^ed  by  the  Sovereign. 

Seventhly. '^The  bill,  and  transcript  thereof,  are 
transmitted  to  one  of  the  clerks  of  llie  signet  and  Lord 
Privy  Seal. 

Eight hly.-^The  patmt;  receives  the  great  seal, 
and,  in  consequence  of  the  proviso  or  condition  con*; 
tained  therein, 

Ninthly.'^ A  description  of  the  invention  is  en«; 
rolled  in  the  Court  of  Chancery,  which  is  called  the 
spedfication. 

Were  this  designed  as  a  book  of  practice  for  the 
profession,  it  would  be  necessary  to  give  particuhu: 
directions  for  the  proceedings  in  all  these  respects; 
but  it  being  intended  only  to  assist  the  inventor  in 
his  application  for  a  patent^  with  the  aid  of  some 
person  already  acquainted  with  the  formal  practice, 
the  material  points  which  demand  his  particular  at« 
tention  will  alone  be  noticed ;  these  are,  the  caveat, 
the  petition  and  affidavit  in  support  thereof,  and  the 
specification. 


>« 


-■*•*. 


■ 

OfthcCiweat^ 

*  ■.  •  « 

.  T91?  k  xaex^j  fk  memprwiduvL  or  pptiq^  1<^  at  <^r? 
^  ol^i  tltwiugh  whjoh  e?Qry  patent  mpat  pasi^ 
describing  the  natuiQ  of  t\t^  iQventiQQt  an4  Teqiie$tiHm 
tlMtt  i^Q  latent  foT^  that  piu|>Q8e  ■  1^  allowed  tp  •  pass 
f9|ihmt  nptioe  tp  tl^  penont  deflfrilned  in  tbi^  m^np? 

ventions  have  been  i|k9l;^  &oia  ibaor^Bal  wv^ntQi^i^ 
^|W>^  /^eir;  Qopfident  reUaupe  qd,  tb^  sup^Q«ed^  se- 
f^irity  ;^M^  % .  W*^' ,^??'^  :  It  b»  bei^.  verj^ 
^P^SP)Vi^%f<?^BII^%^  t^at.  a.  ws^^  yufxjJA.  wcnr^  th^ 

tb^  pi^tio4  for  wHeh  it  wa9  eatered^  aa  though  i^  {patent 
^  l)^  o^tami^d ;  that  It  woiUd  enable  the  ^ty  tQ 
j^acjtife.  the  ioveat|<in  with  q^curity^unxi^  the  tiipj^ 
in  which  he  might  be  employed  in  bring^ig  it  tQ  ma-, 
tjiii^ty  or  aj^rtaiqing  ita  vi|l\^;  and  tlvtt  19  cmee- 
^QCf^  9f  having  entered  a  caveat,  na  ]person  covid 
^btaift  js^  .yajient  for  the  invention  which  ,the.  party^ 
^ip[^4f  xip^  ^en  piAQtiae  it  ;^  but  that  the  party  whq 
had  entered  th^  ^veat  wi)i4d  e^ure  the  right  to  hi^ 
jfilt^i^S  wben^ver  he  should  think  proper  to  apply  for 
it^  Ja  9bortf ^  ^t  it  wa^  ^  fU  }Atents  apd.pwpAi^ 
^:»W^9^lU^^  the  peyM^fw  whiijb  itre-. 

W«WWr%^)^^^.?«ww*^  to  yearw 
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This  erroneous  confidence  in  the  power  and  eftet  of 
a  caveat  has  been  very  frequently  the  cause  of  miwh 
injury  to  inv^entors ;  and  it  is  truly  astonidiing  how 
so  erroneous  an  opinion  should  ever  hare  been  pro- 
hiulg^ted,  though  it  is,  perhaps,  still  more  surprising 
that  the  prevalence  of  the  opinion  jAould  be  so  tery 
general  as  it  has  been  found  to  be.  ' 

The  author  of  this  tract  has  indeed,^  in  the  course 
of  his  experience,  found  it  to  be  an  error  dmoM 
universally  prevalent;  and  it  is  mudi  to  bb  desired 
that  inventors  should  be  properly  warned  against  the 
fratids  to  which  they  may  be  exposed  by  thui  inis« 
taking  the  true  eflect  of  a  caveat* 

A  caveat,  instead  of  being  a  security,  is,  oo  tiie 
contrary,  but  of  Uttle  use;  and  in  some  insttaees it 
is  advisable  not  to  enter  a  caveat  at  alL  Wlien 
entered;  it  should  be  drawn  up  in  very  genend  terms, 
lest  the  invention  should  be  pirated  by  ik>me  desigmng 
persons,  to  whom  the  caveat  bo6k  may  be  submitted 
for  inspection,  which,  for  a  trifling  fee,  may  be  ^- 
amined  by  any  one. 

The  fear  of  piracy  in  this  way  is  by  no  mieans  chi- 
merical. The  author  has  himiielf  known  several  in* 
stances,  in  which  advantage  had  actually  been  taken 
to  pirate  an  invention,  through  the  information  to 
which  the  party  was  led  by  means  of  the  caveat.    '     * 

The  universal  prevalence  of  entering  caveats  has 
probably  arisen  from  the  direction  given  in  the  ^  Botdc 
of  Costs^  thatiipon  applying  for  a  patent  in  the-fiifst^ 
instance,  the  party  must  enter  a  c«veat  at  the  oflioep 
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.of^tho^AitaniAj  andlSol^^  wd  sIao  at  the 

/Mat  p£  tiie-Gseftt  8e9^  This  ia  often  improper  ad- 
'«ir|oe5^ .and  &e%«e&tly  of  no  other  use  than  to  add  nn* 
oe^ewoily  to  the  expence  of  obtaining  a  patent.  . 
;  TlieAAttoniey  or  SoJyicUxNr  Geneiwly  upon  every  ap- 
jifeationr  for  fi^palwt»  ia  referred  to,  by  the  Secretary 
of  State,  for  his  adviee  whether  it  is  fit  that  the  patent 
«hould'be  grafted ;  aQd  a  caveat  is  merely  a  doquet 
.cor  jtoq[uest  that  these;  officers  should  give  the  party 
Bdice  of  ray  petitifNi  ^r  a  patent  for  any  invention 
^^nular .  Ur  the.  one  inteiided  to  be  protected.  If,  upon 
notioetyf  an  aiwlieation  for  a  patent  for  a  similar  in<- 
ventioo,  the  party  thinks  it  probable  that  it  will  in- 
'teidEofe  with  the  one  for  whieh  he  has  entered  a  caveat, 
hegiwa  notice  of  his  intention  to  xq^pose  the  patent, 
and  all  BfNrtiea  are  consequently  siinunoned  before  the 
Attomejr  ooc  Solicitor  General,  in  order  that  each  ^ay 
.esqpbin  .pnyatelyt  and.  in  confidence .  to  him,  the 
mecils  of  their  respective  claims.  It  sometimes  hap- 
pev^'  however,  that  the  parties,  although  they  live 
at  a  distance  from. each  other,  and  evidently  have 
^eri1^aaty;eommunica^0Pl  the.one  with  the  other, 
mayt-^^notwiths^ndii^^  have  accidentally  hit  on  the 
jHUPe  .gyitrivynfe .  or .  invention.  In  that  case  it  was 
fixnnerly  the  practice  to.  proceed  to  an  examination  to 
«  ascertain  the. actual  priority  of  the  invention;  but  it 
is  now  eustomary  to  recommend  the  parties  to.  join 
their  interests,  by  tfddng  out  a  patent  in  conjunction, 
or  otherwise  to.  arrange  matters  so  that  they  shall  not 
ovDmetitqrik    The  reason  given  for  iJiis  com-i 
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promise  proves  the  ooMMtnefls  of  the  ptbtSb^g  Mln^kk 
to  the  full  extent,  m  to  the  mistaken  notion  of  th^ 
efl^t  of  a  careat.  Each  party  heing  in  possestioh  of 
the  other's  secret,  it  is  in  the  power  of  either,  shonU 
the  Attorney  or  Solicitor  General  award  the  patent 
to  his  opponent,  to  make  the  invention  public  before 
a  patent  can  be  completed,  that  is  to  say,  before  it 
can  ret^e  the  Great  Seal,  in  which  caM  the  patent 
would  be  invitlid,  and  the  inrention  becoolUe  pnbBfe 
property.  Enough,  peAaps,  has  been  said  to  exphdA 
(he  nature  of  a  caveat,  and  it  will  be  requisite  only  t6 
point  out  the  cases  where  a  caveat  is  of  real  utiHty.  - 
It  is  denrable  that  a  caveat  should  be  entbr^  wheA 
the  party  ftahudt  readily  determine  on  the  prudenee  of 
obtaining  a  patent,  either  because  it  tnay  not  suit  hifc 
pecuniary  means,  or  because  he  must,  for  varioni 
reasons,  communicate  hk  secret  to  other  persons ;  such, 
for  instance,  as  workmen  or  others,  whote  assistance 
or  advice  he  may  require.  In  either  of  these  iiiiAancdk 
a  caveat  may  very  properly  be  entered,  as  it  wil>  pro* 
vent  aU  such  persons  from  fraudulently  and  surrepti^ 
tlously  obtaining  a  patent  fdt  the  invention  ifioA 
may  have  been  eommunicated  to  them  in  confidence. 
But  it  must  be  recollected,  that  a  eaveat  will  not 
prevent  these  persons  from  publishing  the  invention, 
an^  thcs'eby  precluding  the  real  inventor  from  obtain- 
fug  a  valid  patent.  For  these  reasons  it  is  always 
desirable  to  apply  for  a  patent  with  as  littie  £[cky  as 
prudence  in  other  respects  will  permit ;  and,  if  it  can 
possibly  be  avoided}  not  to  make  any  person  acqu^ntedt 
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with  tbe  toiute  cl"  the  ini^dtitioii  provloud jr  tb  'tbe 
^tettt  haVhig  piyssed  the  Gy^at  Seal. 

It  is  proper  to  enter  a  eaveat  oti  aj^Iybg  M  ft 
patent^  to  {nrivent  other  persons  from  nftming  a  ra^ 
irith  the  ifty^ri;or  to  the  Gteat  Seal^  and  obtaiuifi^'^a 
patent  before  him  for  the  teiAe  invettldbii.  Hik  miy 
be  ookislderei  v^  pMbable^  Vifhere  the  p^tiott  lis  ht 
a  patent  foi"  the  impoirtatioft  from  a  foreign  eonntryi 

llie  ft^  appUd&tion  for  a  patent  May^oitt  ¥ari(^ 
eatlses^  be  delayed,  while  another  peHbn  iAa)s  iii  tht 
mean  whiter  leoeiye  the  eommunlca^eu,  andMflo  apfA^ 
foy  a  ^tent  iTnd^  Mich  dratittiifiaAte^  t&«  {Miellt 
ChiinceQon  h(M  Bld6n»  in  the  caaei ''  «ic  parte  Dyeh/* 
feiMiil,  ^'thatheeouldBeeno  dther  mode  ^AMldSn| 
than  bf  awf^n^  the  patent  to  Innk  that  Am  ^clfeit> 

When  a  patent  htebeen  obf&infedi  it  has  been  ^^ 
eideted  a  good  pradSee  to  continue  eate&tti  dnHig  ^h 
^hi^  term  of  the  ipatei^,  in  bider  that  nd  appIi^i^Mft 
rkt^ha  ihadi  for  any  similar  invention^  tvHhont  tht 
knowledge  of  the  first  patentee,  and  that  hb  txAf  pn^ 
i?tnt  the  gratat  of  a  patent  for  an  ihVenfidn  infringing 
oh  Ui  tmn,  whieh  might  happen  from  iSit  ignoraiieb 
tf  the  parties.  Hiis  practice  of  eontinuing  a  eaveat 
by  a  patentee  is  to  be  recbmmehded,  as  freqtieh%  pre^ 
tenting  an  infringement  at  Bttiie  expence,  and  Wiwout 
endangering  the  original  patent,  which  ik  BabUf  t6 
setere  scrutiny  in  ^  court  of  justice,  if  an  action  hk 
In-dnght  for  an  infringement  on  a  patent.  It  cai 
then  only  le  sustained  when  it  ifi  j(ietfo6t  iki  afl 
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The  late  hotd  Chief  Justice,  Lonl  BOenhoririigh, 
when  Attorney  Genieral,  stdppi^  teveral  patentis,  on  the 
cgrobmd  of  interfering  with  other  p$t^ts.     It  nlusty 
rhowever,  be  a  very  obvious  infiribgem^t  to  indnoe  the 
.AttiMey  or  Solicitor  General  to  take  upon  hitiiMf  to 
decide  in  this  way,  ad  the  paities  have  their '  remedy 
at  lawy  and  the;  beadfit  of  a  j^ry  to  decide,  jbiefevp 
whom  competent  witoedses  can  be  examined.    On  the 
oontnury^  the  time  of  the  Attinmey  ttnd  Solicitor  Ge- 
nerals is  too  much  occupied  by  their'  various  and 
important  duties,  to  permit  them  examining  witnesses 
«t  much  length ;  and  generally  not  being  wd!  verscSd 
ift  diemistry  or  mechanics,  they  are  inclined  to  avoid 
IpLving  a  decision  in  a  case  of  mudi  nicety.    It  som^ 
times  happens  that  the  dedsion  of  the  Attorney  or 
Mediator  Geoml  is  unsatisj^Kstory  to  i^  parti^  or 
4;hat  persons  interested  in,  or  danning  a  right  to,  the 
invention,  were  not  in  time  to  ojfpom  the  pateut  in 
aueh;  stage  of  its  progress.    In  that  case  it  is  usual  to 
^ter  a  caveat  at  the  Great  Seal;  but  this  may  be 
•considered,  even  in  point  of  expence,  a  bad  |«aotice, 
for  the  Cbanodlor  has  mostly  decided  that  the  patent, 
after  having  passed  so  far  as  the  Great  vSeal,  shall  not  be 
^henstjon^.  This  used  to  be  the  universal  practice  of 
the  Court  of  Chancery ;  and  Lord  Eldon  has,  in  addi* 
^n,  usually  awa];ded  that  the  costs  of  the  appfication 
to  the  Court  to  remove  the  caveat  be  paid  by  the 
ftixtj  entering  the  caveat,  which  formerly  were  inva* 
liably  bone  by  each  party,  that  is,  eadi  party  paid  his 
own  eosts*    The  efibct  of  this  practice  was,  that  • 


pfttent  iDiglil  ^teafidoudy  delayed  for  immy  tredcs, 
and  sometiiQes  monthly  to  the  great  imd  meparabld 
injury  of  the  patentee,  at  the  mere  trifling  expence  of 
the-  caveat  at  the  Great  Seal.  But  by  the  presettd 
practice  it  is  otherwise ;  for  by  fear  of  incorring  the 
mtSf  a  great  deal  df  groundless  litigation  is  avoided: 

The  fidlowjng  ii  the  fbrin  of  a  caveat : — ^vii*  > 

CAVEAT  against  granting  a  patent  to  any  perwrn 
or  persons  for  [Here  insert  the  titk 

or  object  of  the  invention  intended  to  be  protected^} 
without  notice  to  A.  B»  of  &c  &c. 


CHAPTER  V. 

Of  the  Jffidaoit  and 

The  affidavit  and  petition  are  of  more  importsne^ 
than  is  usually  supposed^  as  all  the  proceedings  fi>r  the' 
patent  are  grounded  on  tiiem.  Great  care,  therefor^' 
ought  to  be  taken  that  the  invention  is  aeiinffately 
desGsribed  in  tib^n.  If  the  title  given  to  the  inrveiK' 
tion  in  the  affidavit  should  pot  be  correct,  the  patent 
itsdf  will  be  &ulty«  and  rendered  voidable. 

In  preparing  the  affidavit,  attention  oii^t  to  be 
paid  to  the  specification  jtbat  is  to  follow  as  one  of  tb^ 
conditions  of  the  patent,  afid  in  which  great  t;^  and 
nicety  are  required  to  make  it^complete,  so  as  to  en^i^ 
sure  the  validity  of  the  patent    . 


qn^t  ta  bf  well  cQivn4q:ad,  l^at  it  may  conreft^; 
^tigoi^  the  inventia]!  fair  vrhidt^  the  pat¥9t  ^  d^ 
^«d ;  tliftb  it  i^QuU  be  nether  Qipri^  nor  lei^  ogqipjrfv 
jijlfliair^  ih«Q  ibe  fyftA  wiurant;  t^^  it-4o^^  <^(t^ 
^««Qribe  tbQ  mventipii  ay  a  matter  ey^tirely  neM^  vhei^ 
it  is  merely  an  improvement ;  that  it  should  not  be 
confined  t^  one  method  when  these  are  several  the- 
fhoda  to  be  stated;  and  sa  9n  the  contrary. 
.    If  ^o  fopd^s  hav?  been  invented  for  a^oomplisbipg 

Sifs  pbjopti  and  ve  despr^bod-ip  the  spw^fiqationv  v^^ 
e  patent  W  b«ien  obtained  for  only  one|  imdei:  ^b^ 
title  of  a  method,  it  will  be  a  fatal  defect  in  the 
patent ;  and  so  on  the  contrary ;  for  the  law  appre- 
hends fraud  in  sudi  ci^fKS|  md  cmaequently  inflicts  a 
severe  penalty.  It  is  therefore  necessary  to  be  aware, 
in  preparing  the  affidavit,  that  the  title  therein  given 
tfttiie  invettim  n^  be  eiaetiiy  ^  wne  in  the  pt^tfnt, 
Wljx  whi^  tb«  speeificatioEa  ^  m  wt  vgree.  Tl)i|| 
^jbragii  in  ftot  a  separate  instrument,  should  iimfh 
tfte,  in  some  wfpw^  be  considered  aq  (me  and  the^ 
same^  or  as  a  continuatioti  or  vepetitiw  of  th9  samew  A 
vmt  of  attention  to  this  point  is  ordinaiily  die  ca^se 
of  so  many  patents .  being  inv^dt  Thil  inpqciwity  oC 
IMteats  is  by  the  inoonsid^rate  tpo  £rf  qu^tly  imputed 
to  a  defect  in  the  lais  which»  p^hapft,  with  ohq  except 
Hm.  Qnly,.eQu}d  not  be  Unj^oved.  Wd  they  attend^ 
pnpwlx  to  t]»  fwma  i«etailit<].  «>d  taH«  <m(:  ^# 
patents  properly,  they  yrottld  be  in  W>9%  cam  uff  • 
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Many  patents  now  in  force  might  be  set  aside 
from  the  incorrectness  of  their  titles.  The  affidavit 
should  not  be  too  particular  or  minute  in  describing 
the  utvention,  because  in  the  passing  of  the  patent 
through  the  offices,  the  title  may  be  seen  by  some 
one  who  may  learn  from  it  the  nature  of  the  inyen- 
tion,  and  thereby  take  advantage  of  it,  as  observed 
in  the  case  of  the  caveat. 

The  following  is  the  form  of  the  affidavit,  which 
must  be  written  on  an  affidavit  stamp  (value  2^.  6d.), 
and  sworn  before  a  Master,  or,  if  in  the  country,  a 
Master  Extraordinary,  in  Chancery. 

A.  B,  of  I  ,  maketh  oath  and  saith,  that 

after  much  study  and  expense  he  hath  invented 
{Here  insert  the  precise  title  of  the  invention). 
That  he  is  the  first  and  true  inventor  thereof,  and 
that  the  said  invention  is  entirely  new,  and  has  never 
been  practised  or  used  by  any  other  person  or  persons, 
to  the  best  of  his  knowledge  and  belief. 

Signed  A.  B. 

SwOEN  at  — ,  this  —  day  of  — , 
Before  me,  C.  D. 

The  following  is  the  form  of  the  Petition. 

To  the  King's  Most  Excellent  Majesty. 
The  humble  Petition  of  A.  B.  of 
Sheweth,  That  your  Petitioner  hath,  after  much 
study  and  expense,  invented  {Here  insert  the 

title  or  object  of  the  invention  for  which  letters 
patent  are  required),  which  invention  he  be- 
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U0Vts  win  be  of  gtwt  public  utility.  Tb»t  he  ii  the 
^e  md  first  inventor  therocf,  mi  that,  the  mi  m^ 
vention  hath  not  been  practiced  er  used  by  apy  other 
person  or  persons  wh^tfoeyer/  to  the  best  of  hil 
tmo^rledge  and  belief. 

.  Yeur  Petitioner  therefore  humbly  praya  your  Mar 
Jeaty  will  be  graeieudy  pleased  to  grant  unte  him* 
his  executors,  administrators,  and  aattgna,  yeur  Ma^ 
jesty's  Royal  Letters  Patent,  under  the  Great  Seal  of 
your  Majesty's  United  Kingdom  of  Great  Britain  and 
Ireland,  for  the  sole  use,  benefit^  and  advantage  of  his 
said  invention,  within  that  part  of  your  Majesty's 
United  Kingdom  of  Great  Britain  and  Ireland  called 
Bngland,  your  dominion  of  Wales,  and  town  of 
Berwick-upon-Tweed,  for  the  term  of  fourteen  years, 
pursuant  to  the  statute  in  that  case  made  and  provided. 
■   And  your  petitioner  will  ever  pray,  &c. 

When  it  is  desired  that  the  patent  shall  extend  to 
the  Colonies,,  the  words  <'  and  in  all  your  Mq;e4ty*s 
Colonies  and  Plantations  abroad''  should  be  intro- 
duced after  the  word  "IW^rf."  A  Patent  for 
England  does  not  extend  to  Scotland  or  Ireland, 
for  each  of  which  separate  patents  must  be  obtained. 
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CHAPTER  VI. 

0/the  Specification. 

Wh£)^  patents  were  first  granted  it  wa^  not  re^ 
qtaired  of  the  patentee  to  enrol  any  description  of  th6 
inventioti ;  but  thfe  Attorney  and  Solicitor  Generah; 
who  bare  the  power  of  imposing  any  conditions  on 
the  patentee  they  may  Judge  proper,  considering  that 
the  practice  Whidi  had  ariaen  subsequently,  of  insertiug 
a  Idng  accdunt  of  the  invention  in  the  patent  itself 
wiis  either  very  imperfect  or  very  inconvenient,  ex- 
pensive, and  also  very  unsafe  for  the  inventor,  as  his 
invention  might  be  pirated  and  made  public  before 
his  patent  had  passed  the  Great  Seal,  directed  that  a 
full  and  particular  description  of  the  nature  of  the 
invention,  and  the  manner  in  which  it  was  to  be 
performed,  should  be  enrolled  in  Chancery  within  a 
certain  period  from  the  completion  of  the  patent, 
otherwise  the  patent  should  be  void.  This  period 
has  been  varied,  according  to  the  judgment  of  the 
Attorney  and  Solicitor  General  for  the  time  being. 
It  was  at  one  time  four  months ;  then  it  was  changed 
to  one ;  and  at  present  it  is  fixed,  in  ordinary  cases,  at 
two  months  ;  but  longer  time  may  be  obtained,  if 
necessary,  upon  a  proper  suggestion  to  the  Attorney 
or  Solicitor  General,  previously  to  his  making  the 
report  in  favour  of  the  patent ;  and  in  the  case  of 
applying  for  a  patent  also  for  Scotland,  four  months 
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are  granted ;  and  when  a  patent  for  Ireland  is  like^ 
ynse  solicited,  six  months  are  allowed. 

The  greatest  possible  .care  and  accuracy  is  requisite 
in  preparing  this  instrument,  and  if  it  is  in  any 
respect  defective  it  will  vitiate  the  patent.  This 
subject  will  come  again  under  consideration  in  treating 
of  the  law  of  patents,  from  which  a  sufficient  know- 
ledge of  what  is  requisite  in  the  ^ecification  may, 
for  all  practical  purposes,  be  obtained.  Any  other 
mode  of  explaining  it  might  tend  to  mislead  all 
parties ;  but  the  chief  object  of  it  is  to  describe  the 
.invention,  that  after  the  expiration  of  the  patent  any 
person  of  ordinary  skill  upon  the  subject  may  be 
enabled  to  prepare  and  use  the  invention. 


CHAPTER  VII. 

Summary  of  the  Law  of  Patents. 

•  - 

By  the  common  law  of  England,  which  is  prin- 
cipally the  natural  law  of  reason,  all  trade  and  manu- 
facture is  to  be  considered  as  ■  perfectly  free,  and 
nothing  can  be  more  odious  than  the  principle,  or 
practice  of  monopoly. 

In  times  of  feudal  policy,  when  the  soil  and  pro* 
.perty  of  the  whole  nation  were  considered  as  held  of 
an  arbitrary .  Monarch,  who  could  portion  out  what 
part  he  pleased  among  his  favourites,  it  was,  however, 
not  unusual  to  grant  monopolies  by  letters  patent^ 
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which  have   been  subsequently  restrained  by  the 
statute,  21  James  I.  c.  3. 

It  was  the  object  of  this  statute  to  annul  and  destroy 
all  monopolies  whatsoever,  the  granting*  of  which  had 
then  lately  been^  carried  to  a  very  mischievous  extent ; 
but  as  it  was  considered  a  great  encouragement  to  the 
improvement  of  trade  and  manufacture,  that  all  who 
contribute  to  that  desirable  end.  dhould  have  an  ex- 
clusive'property  in  their  new  discoveries,  or  new  mar 
nufactnres,  an  exception  was  introduced  into  the 
statute,  by  a  proviso,  in  favour  of  letters  patent  to  be 
granted  for  the  sole  working  or  making  of  new  nutf- 
nufiM^tures,  to  be  granted  to  the  true  inventors  thereof 
f<»:  fourteen  years. 

It  is,  therefore,  upon  the  effect  of  this  proviso  alone, 
that  all  the  authority  of  any  patent  depends.  What- 
ever is  not  within  the  words  and  obvious  meaning  of 
this,  exception  in  the  statute,  is  not  only  invalid,  but 
absolutely  illegal,  and  any  person  aggrieved  thereby 
is  entitled  to  recover  treble  damages  and  cost,  under 
section  4  of  the  same  statute.  In  order  to  state  the 
kw  dearly  upon  the  subject,  it  will  therefore  be  first 
necessary  to  set  forth  the  principal  clauses  of  the 
statute,  and  to  add,  by  way  of  comment. on  the  prin- 
cipal and  operative  words  in  it,  such  cases  as  have 
occurred,  and  such  an  exposition  of  its  operation  as 
is  consistent  with  the  train  of  the  decisions  upon  the 
subject 
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Statute  of  Monopolies. 

21  James  I,  c.  3. 

Iptitukdf  an  Act  conctoiiDg  Monopolies  ftnd  Disprti^ 
sations^  with  Patent  Laws,  and  Forfeitures  thereof* 


I.  For  M  much  as  your  Most  Exdeiient  Majest]^^ 
in  your  royal  judgment  and  of  yout  blessed' dis]!^ 
sition  to  the  weal  and  quiet  of  your  subjects,  dld^  ift 
the  year  of  our  Lord  God  one  thousand  six:  hwidiled 
and  ten,  publish  in  print  to  the  whole  realm,  and  to 
all  posterity,  that  all  grants  and  monopolies,  and  <jS 
^  the  benefit  of  any  penal  laws,  or  of  power  to  dispense 
with,  the  law,  or  to  compound  for  the  forfeiture,  are 
contrary  to  your  Majesty's  Jaws,  which  your  Majesty's 
declaration  is  truly  consonant  and  agreeable  to  the 
andent  and  fundamental  laws  of  this  realm  :  And 
whereas  your  Majesty  was  fknrther  gradously  pleased 
expressly  to  command,  that  no  suiter  should  presilrtft 
to  move  your  Majesty  for  matters  of  that  nature ;  yet^ 
nevertheless,  upon  misinformation  and  untrue  pre^ 
tences  of  public  good,  many  such  grtots  have  be^i 
imduly  obtained  and  unlawfully  put  in  exeeution,  to 

• 

the  great  grievance  and  inconvenience  of  your  Ma^ 
jesty's  subjects,  contrary  to  the  laws  of  this  your 
realm,  and  contrary  to  your  Majesty's  most  royal  aiid 
blessed  intention,  so  published  as  aforesaid.  For 
avoiding  whereof  aiid  preventing  the  like  in  time  to 
come,  may  it  please  your  excellent  Majesty,  at  the 


)minb!«  «ait  of  the  Lorda  spiritaal  and  traipoiml,  aad 

the  C!ommoii8»  in  thU  piesent  Parliament  assembled* 

that  it  may  be  declared  and  enacted  by  this  present 

Parliament*  that  aiQ  monopolies,  and  all  commissions, 

grants,  licences,  charters,  and  ktters  patent ,  keretQm 

fore  made  or  granted  to  any  person  or  persons^ 

Mies  politic  or  oorparate^  wbatsoe'&er,  or  far  the 

sole  imying^  selling,  makings  workings  or  using  of 

any .  iking  mitkin  tkis  reabm^  or  the  dominion  of 

Wales,  or  of  any  other  monopolies,  or  of  powsF) 

liberty,  or  fv^nlty  to  dispense  with  any  others^  or  to 

giye  licence  or  tolenition  to  do,  use^  or  exercise  any 

thing  against  the  tenor  or  purport  ^  any  law  oip 

statute,  or  to  giv?  or  make  any  warmnt  for  any  sudi 

dispensation,  licence,  or  tderation  to  be  had  or  made; 

or  to  agree  or  compound  with  any  others  fi»  any 

'  penalty  or  forlGeitures  limited  by  any  statute ;-  or  of 

any  grant  or  promise  of  the  benefity  profit,  -or  com* 

modity  of  any  forfeiture,  penalty,  or  sum  of  money 

that  is  or  «haE  ba  due  by  any  statute,  before  judg^ 

mant  thereupon  had ;  and  whatsoeyer  any  way  tend-i 

ii^f  to  the  instituting,  erecting,  strengthening,  &r^ 

ihering,  or  countenancing  of  the  same,  or  any  of  them,- 

are  altogether  contrary  to  the  laws  of  this  realm,  and 

so  are  apd  shall  be  utterly  void  and  of  none  efftet^ 

and  in  no  wise  to  be  put  in  use  or  execution. 

.   IL  And  be  it  fiirthear  declared  and  enacted,  by  th0 

authority  afiiresaid*  that  all  monopolies,  and  all  sudi 

commissions)  grants,  licences,  charters,  letters  patrat, 

prodamationsir  iahiUtions,  t«str|dnts^  wamntsef  aa< 
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distance,  andiJl  otUer  matters  aiMl  tbingft-twdiiig  ak 
aforesaid,  and  the  force  and  validity  of  them  ahd  of 
every  of  theni,  oiight  to  be  and  shall'  be  "tar:  %vek 
hereafter  examined^  heard,  tried,  and  detarmified^ 
by  and  according  to*  the  common  laws  of  this. realm, 
and  not  otherwise. 

IIL  And  be  it  further,  enacted,  by  the  authority 
afoiesaidf '  that  all  person  of  persons,  bodies  politib  aoid 
corporate,  whatsoever, .which nowai^ orhereafter  shall 
be,  shall  stand  and  be  disabled  and  uncapable  to 
have,  use,  exerdsej  or  put  in  use,  lany  monopoly,  or 
any  such  commission,^  graiitj' licence,  charter,  letters 
patent,  proclamation,  inhibition,  restraint,  warrant  of 
asttstance,  or  other  matter  or  thing  tending  as  afoi«e« 
said,  or  any  libertyi  -power,  or  &onlty,  grounded  or 
pretended  to  be  grounded  on  them,  or  any  of  tfai^.  ' 

IV.  And  be  it  further  enacted,  by  the  authority 
a&resaid,  that  if  any  person  or  persons,  at  any  time 
after  the  :^id.o££[>]:ty  days;  next  after  the  end  of  thia 
present .  Se*iofl  «if- Parliament,  shall  be  hindeted; 
grieved,  itistarbed,  or  disquieted,  or  his  or.their  goods 
or  chattels  any  way.s^ed,  attacked,  distrained,  taken; 
carried  away,  or  detaiiued,  by  occasion  or  {Nretext  of 
any  monopoly,  or  of  any  such » ctoMuiBnon^  gt&nU 
licence,  poiy^r,  liberty,  faculty,  letters  patent,  ^pcochu 
mation,  iphibition^  r^traint;  warrant  of  assistance,  or 
ofbet  matta:  or  thing  tehding  as  foresaid,  andlwill 
sue  to  be  relieved  in.pr  for  any  of  the  preinises';;  that 
then,  and  in:  every  such  case,"  the  same  pensomor 
p^rsQns  shall  and  mfty  hMre  his  and  &^r  i^edy  for 
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the  same  at  the  oommon  law,  by  any  action  or  aotiouii 
to  be  grounded  upon  this  statute;  the  same  action  or 
actions  to  be  heard  and  determined  in  the  Courts  of 
Kipg^s  Bencb»  Common  Pleas,  and  Exchequer,  or 
in  any  of  them,  against  him  or  them,  by  vrhom  he 
or  they  shall  be  so  hindered,  grieved,  disturbed,  or 
disquieted^  or  against  him  or  them  by  whom  his  or 
their,  goods  or  ehattels  shall  be  so  seized,  attacked,  or 
distrained,  taken,  carried  away,  or  detmned,  whemn 
all  and  every  such  person  or  persons  which  shall  be 
BO  hindered,  grieved,  disturbed,  or  disquieted,  or 
vhose  goods  or  chattels  shall  be  so  seized,  attacked, 
distrained,  taken,  carried  away,  or  detained,  shall 
recover  three  times  so  much  as  the  damages  which  he 
or  they  sustained  by  means  or  occa^on  of  being  ao 
hindered,  grieved,  disturbed,  or  disquieted,  or  by 
means  of  having  his  or  their  goods  or  dmttels  seiwd, 
attacked,  distrained,  taken,  carried  away,  at  detained^ 
and  double  costs ;  and  in  such  suits,  or  for  the  staying 
or  delaying  thereof,  na  essoin,  protection,  wager  of 
law,  aid^  prayer,  privilege,  injunction,  or  order  of 
restraint,  shaU  be  in  any  wise  prayed,  granted,  ad- 
mitted, or  allowed,  nor  any  more  than  one  imparlance. 
And  if  any  person  or  persons  shall,  after  notice  given 
that  the  action  depending  is  grounded  upon  this 
statute,  cause  or  procure  any  action  at  the  common 
law,  grounded  upon  this  statute,  to  be  stayed  on 
delayed  before  judgment,  by  colour  or  means  oi  any 
order,  warrant,  power,  or  authority,  save  only  of  the 
Court  wherein  such  actions  as  aforesaid  shall  be 
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brought  and  depending,  or  after  judgment  had  upon 
such  action  shall  cause  or  procure  the  execution  of  or 
upon  any  such  judgment  to  be  stayed  or  delayed,  by 
colour  or  means  of  any  such  ord^,  warrant,  power,  or 
authority,  save  only  by  writ  of  ^rror  or  attaint ;  that 
i^n  the  said  person  or  persons  so  o£Eending  shall 
incur  and  sustain- the  pams,  penalties,  and  forfeitures, 
oidained  and  provided  by  the  statute  of  provision  and 
prssmunire,  made  in  the  sixteenth  year  of  the  reign 
of  King  Richard  the  Second. 

V.  Provided  nevertheless,  and  be  it  declared  and 
enacted,  that  any  declaration  before-mentioned  shall 
not  extend  to  any  lettois  patents^  grants  of  privilege 
tor  the  term  of  one-and*twenty  years  or  under,  here*- 
tofore  made,  of  the  sole  working  or  making  of  any 
manner  of  new  manufactme  within  this  realm,  to  the 
;fir$t  and  true  inv^tor  or  inventors  of  such  manu^ 
iactures,  which  others  at  the  time  of  making  such 
letters-patent  and  grants  did  not  use,  so  they  be  not 
contrary' to  the  law  nor  mischievous  to  the  state,  by 
rising  the  prioes  of  commodities  at  home,  or  hurt  to 
trade,  or  generally  inconvenient,  but  that  the  same  shall 
be  of  such  force  as  they  were  or  should  be  if  this  act 
had  not  been  made,  and  of  none  other  ;  and  if  the 
same  were  made  for.  more  than  qne-aiid<?twenty  yibars, 
that  then  the  -same,  for  the  term  of  one-an^t^enty 
years  only, :  to  be  accounted  f2X)m  the  date  of  the  ^first 
letters  patent,  and  grants  thereof  made,  shsdl  be  of 
such  force  as  they  were  or  should  have  been  Jf.  the 
-same  had  been  made  but  for  the  tenn  of  one-md* 
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twenty  years  only,  and  as  if  tHs  act  had  never  been 
made  or  had,  and  none  other. 
' .  VI.  Provided  also,  and  be  it  declared  and  enacted, 
that  any  dedaiatimi  be£[>re«mentioned  shall  not  extend 
to  any  letters  patents  and: grants  oi  privilege  for  the 
term  of  fourteen  yean  or  under ^  hereafter  to  be 
nuide,  of  the  sole  working  or  making  of  any  manner 
of  new  manufactures,  which  others,  at  the  time  of 
making  such  letters  patent  and  grants,  shall  not  uscy 
so  as  also  they  be  not  contrary  to  the  law,  nor  mis* 
chiev^us  to  the  statci  by  raising  of  prices  of  com^ 
moieties  ai  home,'  or  hurt  of  trade,  or  generally 
incitement ;  the  said  fourteen  years  to  be  accounted 
fram  the  date  of  the  first  letters  patents^  or  grantis 
of  such  priyil^e  hereafter  to  be  rnade^  but  that  the 
same  shall  be  of  sudi  force  as  they  should  be  if  this 
act  had  never  been  made,  and  of  none  other. 

'  VIL  I^rovided  -  also,  and  it .  is  hereby  further  in^ 
traded,  declared,  and  enacted,  by.  authority  aforesaid^ 
that  this  act,  or  any  thing  therein  contained,  shall 
not  in  any  wise  extend  or  bie  prejudicial  to  any  graiit 
or  privili^,  power  or  authority,  whatsoever,  here- 
tofore made,  granted,  allowed,  and  confirmed,  by  any 
Act  of  Parliament  how  in  force,  so.long  as  the  same 
shall  continue  in  force.  * 

VIII.  Provided  also,  that  this  act  shall  not  extend 
to  any  watxant  or  privy  seal,  made  or  directed,  or 
to.be  made  or  directed  by  his  Majesty,  his  heirs,  or 
successors;,  to  the  Justices  of  the  Courts  of  the  Kiug'ii 
Btodi  or  Common  Pleas,  and  Barons  of  the  £xche-« 

£  2 


98 

%u6r,  JttitidM  of  Amne;  JustioM  of  Oyer  sud  Tor^ 
miner  and  Gaol-deli  veryi  Justioes  of /the  Pdaot,*  and 
at]^«r  Justices  for  the  time  beings  having  power,  to 
heiir  fmd  deteraiine  offimoes  done  against  any  penal 
statute  diependiiig  in  suit  and  question  befiire  them^ 
qt  any  of  them.resptetiyely,  after  plea  pleaded  by  the 
party  defendimt. 

IX«  Pravided  also»  And  it. is  hereby  further. m^ 
tended,  declared^  and  enacted,  that. this  aet»  orany 
thing  the];ein  co&tained^  shall  not  in  any  viise  extend 
<H^  be  pr^uduaal  unto  the  city  of  Losidon,  or  to  any 
eity^  borough,  or  town  corporate  ^ifithin  this  realm, 
toiK  or  eonceming  any  grants,  eharterd,  or  letters 
patents,  to  them  or  any  of  them;  or  unto  any  ooiw 
porations,  companies,  or  fellowships  of  any  art,  tradey 
occupation,  or  mystery,  or  to  any  companies  or  sodeties 
of  merchants. within  this  realm,  erected  for  the  main^ 
tenance,  enhurgement, .  or  ordering  .of  any  trade  of 
merchandi«e;  but  that  the  same  charters,  customs, 
corporations,  companies^  fellowships  and  societies,  and 
their  liberties,  privileges,  powers,  itnd  immunities, 
shall  be  and  continue  of  suoh  force  and  effisct  as  they 
wafe  before  the  making  of  this  act,  and  of  none  other ; 
any.  thing  before  in  this  act  contained  to  the  contrary 
in  any  wise,  notwithstanding, 

X.  Provided  also,  and  be  it  enacted,  that  this  act, 
or.  any  declaration,  provision,  disaUetnent,  penalty, 
fbrfetture ,  or  other  thing.  befi>r&<inentioned,  shall  not 
extend  to  any  letters  patents  of  grants  of  privilege 
kereto&re  made  or  hereafter  to  be  made  of,,  for^  or 
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M&eenung  the  dig^g,  making,  or  ooinpounding  of 
aaikpetre^  or  gunpowder,  or  the  casting  or  making  of 
oidnanoe,  or  shot  fin:  ordnance,  nor  to  any  grant  or 
Ittteifs  patents  heretofore  made,  or  hereafter  to  be  made, 
of:  any  office  or  offices  heretofore  erected,  made,  or  or- 
;dflincd,  now  in-bedng,  and  put  in  execution,  other  than 
fluch  offices  aa  have  been  decried  by  any  His  Majesty's 
prodamation  or  proclamations  $  but  that  all  and  every 
"the  same  grants,  commissions,  and  letters  patents,  and  all 
xitfaer  matters  and  things  tending  to  the  maintainiog, 
strengthening,^  and  fiirtherance  of  the  same,  or  any 
of  them,  ahall  be  and  remain  of  the  like  force  and 
effect,  and  no  otlier,  and  as  free  from  the  declarations, 
provisions,  penalties,  and  forfeitures  contained  in  this 
act,  as  if  this  act  had  never  been  had  nor  made^  and 
jtot  otherwise. 

XI.  Fl-ovided  also^  «nd  be  i|  eUaet^d,  that  this 
act,  or  any  declaration,  provision,  disablement,  penalty^ 
linefeiture,  or  other  thing  before^mentioned;  shall  not 
extend  to  any  commission,  grant,  letters  patents,  or 
privilege  heretofore  made,  Or  hereafter  to  be  made, 
of,  for,  or  con($cming  the  digging,  compounding,  ot 
making  of  alum,  or  alum-mines ;  but  that  all  and 
every  the  same  commissions,  grants,  letter's  patents, 
and  privileges,  shall  be  and  remain' of  the  like  forc« 
and  effect, -and  no  other,  and  as  free  from  the  decla^^ 
rations,  provisions,  penalties^  and  forfeitures  contained 
in  thisact,  as  if  the  act  had  never  been  had  nor  made,> 
and  not'Otheriiriso.  : 

XIL  Provided  also,  and  l)e  it  Oiiacted,  that  tbi» 
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act,  ot  any  dedaration,  provision,  penalty,  fmtSAtaxe, 
or  other  thing  befoare-mentioned,  shall  not  extend  or 
be  prejudicial  to  any  use,  custom,  prescription^  fran- 
chise, freedom,  jurisdiction,  immunity,  liberty,  or 
privilege  heretofore  daim^,  used,  or  enjoyed  by  the 
governors  and  stewards  and  hrethren  of  the  fellowship 
of  the  hoast-men  of  the  town  of  Newcastle^upon^ 
Tyne,  or  by  the  ancient  fellowship,  gild,  or  finteroity; 
commonly  called  hoast^men,  for  or  concerning  the 
selling,  carrying,  lading,  disposing,  shipping,  venting, 
or  trading  of  or  for  any  sea  coals,  stone  coals,  or  pit 
coals,  forth  or  out  of  the  haven  or  river  of  Tyne,  or 
to  any  grant  made  by  the  said  governor  and  stewards 
and  brethren  of  the  fellowship)  of  the  said  hoast-men  to 
the  late  Queen  Elizabeth,  of  any  duty  or  sum  of 
money  to  be  paid  for,  or  in  respect  of  any  such  coals 
as  aforesaid;  nor  to  any  grants,  letters  patents,  or 
commission,  heretofore  granted,  or  hereafter  to  be 
granted,  of,  for,  or  concerhing  the  licensing  of  the 
keeping  of  any  tavern  or  tave^s* ;  or  selling,  uttering, 
or  retailing  of  wines  to  be  drunk  or  spent  in  the  man- 
sion-house, or  houses,  or  other  pl^ce  in  the  tenure 'or 
occupation  of  the  party  or  parties  so  selling  'or  uttering 
the  same;  or  for  or  concerning  the  making  of  any 
compositions,  for  such  licences,  so  as  the  benefit  of 
sUch  compositions  be  reserved  and  applied  to  and  for 
the  use  of  his  'Majesty,  his  heirs,  or  successors,  and 
not  to  the  private  use  of  any  person  or  parsons. 

XIII.  Provided  also,  and  be  it  .enacted,  that  this 
act,  or  any  declaration,  pfovision,  penalty,  forfeitorcy 
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or  other  thing  before-mentionedj  shall  not  exend  or 
be  prejudicial  to  a  grant  or  privilege  for  or  coucerning 
the  making  of  glase,  by  his  Majesty's  letters  patents 
under  the  great  seal  of  England,  bearing  date  the 
twO'^nd-twetitieth  day  of  May,  in  the  one-and-twen- 
tieth  year  of  his  Majesty's  reign  of  England,  made 
and  granted  to  Sir  Robert  Manse), .  Knight,  Vice 
Admiral  of  England :  nor  to  a  grant  or  letters  patentsj 
bearing  date  the  twelfth  of  June,  in  the  thirteenth 
year  of  his  Majesty's  i:eign  of  England,  made  to  James 
Maxewell,  Esquire,  concerning  the  transportation  of 
calves  skins :  but  that  the  said  several  letters  patents, 
last  mentioned^  shall  be  and  remain  of  the  like  force 
and  effect,  and  as  free  from  the  declarations,  pro* 
visions,  penalties,  and  forfeitures  before-mentioned, 
as  if  this  act  had  never  been  had  nor  made,  and  not 
otherwise* 

XIV.  Provided  also,  and  be  it  declared  and  enacted, 
that  this  acty  or  any  declaration,  provision,  penalty', 
forfeiture,  or  other  thing  before-mentioned,  shall  not 
extend  or  be  prejudicial  to  a  grant  or  privilege  for  or 
concerning  the  making  of  smalt,  by  his  Majesty's 
letters  patents,  under  the  great,  seal  of  England, 
bearing  date  the  sixteenth  day  of  February,  in  the 
sixteenth  year  of  his  Majesty's  reign  of  England, 
made  or  granted  to  Abraham  Baker  ;  nor  to  a  grant 
or  privilege  for  or  concerning  the  melting  of  iron 
ewer,  and  of  making  the  same  into  castrworks  or  bars 
with  sea  coals  or  pit  coals,  by  his  Majesty's  letters 
patents,  under  the  great  seal  of  England^  bearing 
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date  the  twentieth  day  of  Fefaraaiy,  in  the  nineteentb 
year  of  his  Majesty's  reign  of  England,  made  ur 
granted  to  Edward^  Lord  Dudley ;  but  that  the  same 
sereral  letters  patents  and  grants  shall  be  and  remaiA 
of  the  like  force  and  effect^  and  as  free  from  th^f 
declarations,  provisions,  penaltiesj  and  forfeituires  be^ 
fore-mentioned,  as  if  this  act  bad  never  been  hul  nop 
made,  and  not  otherwise. 


The  patent  Contains  certain  terms  and  restrictions 
which  it  has  been  found  beneficial  for .  the  public  to 
introduce ;  and  as  these  must  also  be  cbniaddered  in 
ascertaining  the  effect  and  validity  of  a  patent,, we 
shall  next  insert  the  usual  form  now  .adopted.  It  is 
material  that  every  patentee,  should  carefully  peruse 
and  consider  the  claims  and  conditions  of  the  patent, 
in  order  that  he.  may  clearly  understand  the  terms 
upon  which  the  grant  has  been  made. 


Thiform  qf  Letten  Patent  for  Lwentions. 

GEORGE,  R.  : 

George  the  Fourth,  by  the  Grace  of  God,  fcc— i 
To  all  to  whom  these  presents  shall  come  greeting: 
Whereas  A.  B.  of  in  the  county  of 

hath  by  his  petition  humbly*  repre^ 
sented  unto  us  that  he  hath,  after  much  study  and 
expence,  invented  certain  improvements  in  steawh 
engines 9  which  the  petitioner  conceives  will  be  of  great 
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{lublic  utility ;  that  he  is  the  first  and  true  inventor 
thereof 9  and  that  the  same  has  not  been  practised  or 
.used  by  any  other  person  or  persons^  to  the  best  of 
his  knowledge  and  belief.  The  petitioner  therefore 
roost  humbly  prayed  that  we  would  be  graciously 
pleased  to  grant  unto  him,  his  executors,  administrators 
and  assigns,  our  royal  letters  patent,  under  the  great 
seal  of  oiu:  united  kingdom  of  Great  Britain  and 
Ireland,  for  the  sole  use,  benefit,  and  advantage  of 
))is  said  invention,  within  that  part  of  our  united 
kingdom  of  Great  Britain  and  Ireland,  called  England, 
our  dominion  of  Wales,  and  town  of  Berwick-upon* 
Tweed,  ^nd  also  within  all  our  Colonies  and  Planta- 
tions abroad,*  for  the  term  of  fourteen  years,  pursuant 
to  the  statute  in  that  case  made  and  provided ;  and 
^e  being  willing  .to  give  encouragement  to  all  arts 
and  inventions  which  may  be  for  the  public  good,  are 
graciously  pleased  to  condescend  to  the  petitioner's 
request.  Know  ye  therefore,  that  we,  of  our  especial 
gracfif  certain  knowledge  and  mere  motiony  have 
given  and  granted,  and  by  these  presents  for  w,  our 
heirs,  and  successors.  Do  give  and  grant  unto  the 
said  A.  B.  his  executors,  administrators  and  assigns,  our 
especial  licence,  full  power,  sole  privil^e  and  authority, 
that  he  the  said  A.  B.  his  executors,  administrators  and 
assigns,  and  every  of  them  by  himself  and  themselves,  or 
by  his  or  their  deputy  or  deputies,  servants  or  agents,  or 

*  Three  distinct  patents  must  be  obtained  for  the  three  several 
united  kingdoms  of  England^  Scotland,  and  Ireland;  but  the 
Colonies  may  be  mentioned  and  comprised  in  the  English  patents 
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flueb  otberi  as  he  tht  said  A«  B;^  hfai  enfiiiton,  «A- 
mifiistrators  and  a$6igii8»  shall  at  any  tim^  Agr^  witfa^ 
and  no  others,  from  time  to  time»  and  at  all  timet 
hereafter,  during  the  term  of  years  herein  expressed> 
shall  and  lawfully  may  make  use  of,  exercise,  and 
vend  his  said  invention  within  that  part  of  OttT 
united  kingdom  of  Great  Britaiki  and  Ireland,  called 
England,  our  dominion  of  Wales^  and  town  of 
Berwick«*upon-Tweed,  in  such  manner  as  to  him  the 
Said  A.  B.  his  eJcecutorsi  administratotai  and  aasignsi 
or  any  of  them*  shall  in  his  or  their  discretions  seem 
meet  And  that  he  the  said  A.  B«  his  exeeatots^ 
administrators  and  assigns,  shall  and  lawfully  majr 
have  and  enjoy  the  whole  profit,  benefit,  comtnodity 
tod  advantage  from  time  to  time  oomitig,  growings 
ateruing  and  arising  by  reason  of  the  said  inve&ti<m> 
for  and  during  the  tenn  of  years  herein  mentioned^  te 
have^  hold^  exercise,  and  enjoy  the  said  licence^  poww^ 
firivilegeS)  and  advantages  faereiAbeforo  granted  «r 
mentioned  to  be  granted  unto  the  said  A*  B.  hit 
executors,  administrators  Itnd  Msigiis,  £>r  and  dnriia^ 
and  unto  the  full  end  and  term  itf  J^Him  jftan^ 
ff6m  the  t^tmoftheitepriseMi  mM  andimiMdiat^ 
ensuing^  and  fully  to  bit  cdmpleta  and  ended  nccard- 
ing  to  the  statute  in  ^uch  cnse  made  and  prb^ided* 
And  to  the  end  that  he  the  said  A.  B.  his  exeeutdre 
administtators  and  assigns,  and  every  irf"  them,  teay 

have  and  enjoy  the  full  benefit  and  the  sole  use  and 
exercise  of  the  said  invention,  according  to  our  gra« 
ciotts  inteution  hei^inbefore  declaied^  We  do  by  these 
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J>rfesetits,  for  uS  and  6vLt  heins  and  success6rg,  require 
and  strictly  command  all  and  everyperson  and  persons, 
bodies  politic  and  corporate,  and  all  other  our  subjects 
whatsoever,  of  what  estate,  quality,  degree,  name,  or 
Condition  soever  they  be,  within  that  said  part  of  ouf 
united  kingdom  of  Great  Britain  and  Ireland,  called 
England,  our  dominion  of  Wales,  and  town  of  Berwick- 
iipon-Twced  aforesaid,  that  neither  they,  nor  any  of 
them,  at  any  time  during  the  continuance  of  th^  Said 
term  of  fourteen  years  hereby  granted,  either  directly 
or  indirectly,  do  make  use  or  put  in  practice  the. said 
invention,  or  any  part  of  the  same  so  attained  unt() 
by  the  said  A.  B.  as  aforesaid,  nor  in  any  wise  coun- 
terfeit, imitate,  or  resemble  the  same,  nor  shall  make, 
ot  cause  to  be  made,  any  addition  thereunto,  or  Sub- 
traction from  the  same,  whereby  to  pretend  himself  or 
themselves  the  inventor  or  inventors,  devisor  or  de- 
tisors  thereof,  without  the  licence,  consent,  or  agreement 
of  the  said  A.  B.  hid  executors,  adniinistrators  and 
assigns,  in  writing,  under  his  or  their  hands  and  seals, 
first  had  and  obtained  In  that  behalf,  upon  such  pains 
and  penalties  as  can  or  may  be  justly  inflicted  on  such 
offenders  for  their  contempt  of  this  our  royal  com- 
mand ;  and  further,  to  be  answerable  to  the  said  A.  B. 
his  executors,  administrators  and  assigns,  according  to 
law,  for  his  and  their  damages  thereby  occasioned. 
And  moreover.  We  do  by  these  presents,  for  us,  our 
heirs  and  successors,  will  and  command  all  and  sin- 
giilar  the  justices  of  the  peace,  mayors,  sheriffs,  bailiffs, 
<»nstables,  head  boroughs,  and  all  other  offlceh  and 
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ministers  \?hatsoever  of  us,  our  heirs  and  successors 
for  the  time  heing,  that  they  or  any  of  them  do  not^ 
nor  shall  at  any  time  hereafter  during  the  said  term 
hereby  granted,  in  any  wise  molest,  trouble,  or  hinder 
the  said  A.  B.  his  executors,  administrator  and 
assigns,  or  any  of  them,  or  his  or  their  deputies,  ser- 
vants or  agents,  in  or  about  the  due  and  lawful 
use  or  exercise  of  the  aforesaid  invention,  or  any  thing 
relating  thereto ;  provided  always,  and  these  our 
letters  patent  are  and  shall  be  upon  this  condition, 
that  if  at  any  time  during  the  said  term  hereby  granted, 
it  shall  be  made  appear  to  us,  our  heirs  or  successors, 
or  any  six  or  more  of  our  or  their  privy  council,  that 
this  our  grant  is  contrary  to  law,  or  prejudicial,  or 
iuconvenient  to  our  subjects  in  general,  or  that  the 
said  invention  is  not  a  new  invention,  as  to  the  public 
use  and  exercise  thereof  in  that  said  part  of  our  united 
kingdom  of  Great  Britain  and  Ireland,  called  England, 
our  dominion  of  Wales,  and  town  of  Berwick-upon- 
Tweed  aforesaid,  or  not  invented  and  found  out  by 
the  said  A.  B.  aforesaid^  then  upon  signification  or 
declaration  thereof  to  be  made  by  us,  our  heirs  and 
successors^  under  our  or  their  signet  or  privy  seal, 
and  by  the  lords  of  our  or  their  privy  council,  or  any 
sid'  or  more  of  them  under  their  hands,  these  our 
letters  patent  shall  forthwith  cease,  determine,  and 
be  utlerly  void,  to  all  intents  and  purposes,  any  thing 
hereinbefore  contained  to  the  contrary  thereof  in 
any  wise  notwithstanding.  Provided  also,  that  these 
our  letters  patent,  or  any  thing  herein  contained^ 
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shall  not  extend,  or  l)e  construed  to  extend,  to  give 
privilege  unto  the  said  A.  B.  his  executors,  adminis- 
trators or  assigns,  or  any  of  them,  to  use  or  imitate 
any  invention  or  work  whatsoever,  which  has  here- 
tofore  been  found  out  or  invented  by  any  other  of  our 
subjects  whatsoever,  and  publicly  used  or  exercised  in 
that  said  part  of  our  united  kingdom  of  Great  Britain 
and  Ireland,  called  England,  our  dominion  of  Wales, 
or  town  of  Berwick-upon-Tweed,  unto  whom  like 
letters  patent  or  privileges  have  been  already  granted 
for  the  sole  use,  benefit,  and  exercise  thereof ;  it  being 
6ur  will  and  pleasure  that  the  said  A.  B.  his  executors, 
administrators  and  assigns,  and  all  and  ewry  other 
person  or  persons  to  whom  like  letters  patent  or 
privileges  have  been  already  granted  as  aforesaid,  shall 
distinctly  use,  practise  their  several  inventions  by 
them  invented  and  found  out,  according  to  the  true 
intent  and  meaning  of  the  respective  letters  patent 
and  of  these  presents.  Provided  likewise,  nevertheless, 
and  these  our  letters  patent  are  upon  this  express 
condition,  that  if  the  said  A.  B.  his  executors,  admi- 
nistrators and  assigns,  or  any  person  or  persons  which 
shall  or  may  at  any  time  hereafter  during  the  continu* 
ance  of  this  grant,  have  or  claim  any  right,  title  or 
interest^  in  law  or  equity,  of,  in  or  to  the  power, 
privilege  and  authority,  of  the  use  and  benefit  of  the 
said  invention  hereby  granted,  shall  make  any  transfer 
or  assignment,  or  any  pretended  transfer  or  assignment, 
of  the  said  liberty  and  privilege,  or  any  share  or  shares 
of  the  benefit  or  profit  thereof^  or  shall  declare  any 


trust  thereof  to  or  fot  any  number  of  persons  excsediiig 
the  number  of  five,  or  shall  open»  or  cau^e  to  be  opened^ 
any  book  or  books  for  public  subscriptions,  to  be  made 
by  any  number  of  persons  exceeding  the  number  of 
five,  in  order  to  the  raising  any  sum  or  sums  of  money 
under  the  pretence  of  carrying  on  the  said  liberty  or 
privilege  hereby  granted,  or  shall  by  him  or  themselves, 
or  his  or  their  agents  or  servants,  receive  any  sum  of 
money  whatsoever  of  any  number  of  persons  exceeding 
in  the  whole  the  number  of  five,  for  such  or  the  like 
intents  or  purposes,  or  shall  presume  to  act  as  a  cor- 
porate body,  or  shall  divide  the  benefit  of  these  our 
letters  patent,  or  the  liberty  and  privileges  hereby 
granted,  into  any  number  of  shares  exceeding  the 
number  of  five,  or  shall  commit,  or  do,  or  procure  to 
be  committed  or  done,  any  act,  matter  or  thing  what* 
soever,  during  such  time  as  such  person  or  persons 
shall  have  any  right  or  title,  either  in  law  or  equity, 
in  or  to  the  said  premises,  which  will  ^be  contrary  to 
the  true  intent  and  meaning  of  a  certain  Act  of  Par- 
liament, made  in  the  sixth  year  of  the  reign  of  our 
late  royal  great  grandfather.  King  George  I.  intituled, 
**  An  Act  for  the  better  securing  certain  powers  and 
privileges  intended  to  be  granted  by  his  Majesty  by 
two  charters  for  assurance  of  ships  and  merchandizes 
at  sea,  and  for  lending  money  upon  bottomry,  and 
for  restraining  several  extravagant  and  unwarrantable 
practices  therein  mentioned."  Or  in  case  the  said 
power,  privilege,  and  authority  shall  at  any  time  here^ 
after  become  vested  in  or  in  trust  for  more  than  th9 
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tttmlM  9i  iye  pcHWig,  fepmwiHtiifflft  tt  «ny  ma 
time, '  wclianfog^  ei^ecnlmv  apd  admaistnitcvs  bb  and 
foff  tbe  luiflfl  pinon  whom  they  rfpresent,  as  to  aueh 
tntemit  m  tibejr  are  or  shall  be  entitled  in  right  of 
9tieh  their  t«rtetir  or  intestatora ;  that  then  Mid  in 
wy  <£  tisB  said  <we«,  theK  Qur  letters  patent,  and  all 
Ubfrties  and  advinit^(es  whftt^w^er  h^^by  gmntedt 
shallutterlycfMeidet9nqin#,aQdbe^wieToi(}«any  thing 
herf inb^o?^  pont^ined  to  fchp  omtfa^y  th^fpf  in  »ny 
wi8«  not^Ui«t«ndiBg.;  Frovided  «lfi9j  that  if  the  Mid 
4^  ^«  d^all  po(  p»rtiai^^ly  4*6«nhe  and  ascertain  the 
nature  of  his  said  invention^  and  in  what  njanner  the 
same  is  to  be  performed,  by  an  instrument  in  writing 
under  his  h^nd  and  seal,  and  canse  the  same .  to  b^ 
enrolled  in  our  High  Court  of  Chancery,  within  two 
calendar  months  next  and  immediately  after  the  date 
of  our  said  letters, patent,  that  then  these  our  letters 
patent,  and  all  liberties  and  advantfiges  whatsoever 
hereby  granted^  shall  utterly  cease,  determine,  and 
become  void,  any  thing  hereinbefore  contained  to  th^ 
contrary  thereof  in  any  wise  notwithstanding.  And 
lastly,  we  do  by  these  presents,  for  us,  our  heirs  and 
successors,  grant  unto  the  said  A.  B.  his  executors, 
administrators  and  assigns,  that  these  our  letters 
patent,  or  the  enrolment  or  exemplification  thereof^ 
shall  be  in  and  by  all  things  good,  firm,  valid,  sui]5iQient 
and  eflbetual  in  the  law,  according  to  the  trne  intent 
and  meaning  thereof,  and  shall  be  taken,  contrived, 
and  ad^dged  in  the  most  favourable  and  beneficial 
sense  for  the  best  advantage  of  the  said  A.  B.  his 
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«ecutaw,  administrators  and  assigos,  as  wtllriii  all 
our  courts  of  record  as  elsewhere ;  aod  by  idl  UnA 
singular  the  oflScers  and  ministers  whatsoever  of  us; 
bur  heirs  and  successors,  in  that  part  of  our  unitec^ 
kingdom  of  Great  Britain  and  Ireland,  ciUled  England; 
our  dominion  of  Wales,  and  town  of  Berwick-upon- 
Tweed  aforesaid,  and  amongst  all  and  every  the 
subjects  of  us,  our  heirs  and  successors,  whatsoever 
and  wheresoever,  notwithstanding  the  hot  full  and 
certain  describing  the  nature  and  quality  of  the  said 
invention,  or  of  the  materials  thereto  conducing  and 
belonging. 

Witness  ourself  at  Westminster,  this 
day  of  in  the  year  of  our  reign. 


From  a  review  of  the  statute  21  James  I.  c  3,  and 
of  the  form  of  the  patent,  it  will  appear,  in  the  first 
place,  that  a  patent  cannot  be  granted  for  more  than 
fourteen  years  ;  that  it  must  be  for  the  sole  working 
or  making  of  any  manner  of  new  manufacture  within 
these  realms,  to  the  true  and  fnt  inventor,  which 
others  at  the  time  of  making  such  letters  patent  shall 
not  use,  so  as  also  they  be  not  contrary  to  the  law, 
nor  mischievous  to  the  state,  by  raising  prices  of  comi 
modities  at  home,  or  hurt  of  trade,  or  generaUy 
inconvenient. 

And  that,  secondly,  according  to  the  form  of  the 
patent,  if  at  any  time  during  the  term  it  shaU  be 
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made  itppear'to  the  King  or  his  Codncfl'tliat  the  grafnt 

a  eontrary  to  law,  or  prejudicial  or  inconvenient  to 

the  King's  sabjeets  in  general;  Or  that  the  invention 

is  not  a  new  invention,  as  to  the  public  use  and  exer- 

tise  thereof  in  this  realin,  or  not  invented  and  found 

oiit  by  the  patentee,  the  patent  shall  be  void.    Also 

that  it  shall  give  no  licence  to  use  or  imitate  any  in^ 

vention  or  work  whatsoever  which  has  heretofore  been 

found  out  or  invented  and  publicltf  used  in  this  realm, 

and  for  which  a  patent  has  been  granted.    Also  that 

if  the  patent  be  transferred  to  or  in  trust  for  more 

than  five  parsons,  or  to  any  who  act  as  a  corporate 

body,  or  in  contravention  of  the  act  1  Geo.  I.  f<^ 

securing  the  privileges  granted  by  charter  to  the 

Royal  Assurance  Company,  &c.    And  lastly,  if  the 

patentee  shall  not,  vrithin  a  given  time,  particularly 

describe  and  ascertain  the  nature  of  his  invention^ 

and  in  what  manner  it  is  to  be  performed^  by  an 

instrument  in  writing  under  his  hand  and  seal,  to  be 

enrolled  in  Chancery,  the  patent  will  be  utterly  void. 

In  the  conclusion,  the  patent  contains  a  grant  that 

it  shall  be  construed  most  beneficially  for  the  patentee, 

which  is  not  the  case  with  ordinary  grants  from  the 

crown. 

By  particularly  attending  to  the  passages  in  italics, 
we  shall  have  a  clear  view  of  the  most  useful  part  of 
the  law  concerning  patents,,  arranged  in  an  order 
entirely  practical. 

As  to  the  time  or  duration  of  patents,  they  are 
limited  to  fourteen  years ;  but  by  Act  of  Parliament^ 


in  DftrtiQidtt  OiMi*  uml  indflf  tninful  ninniTiintiiiwig 
tlney  bav9  b^ev  eoAtinued  £91  a  longer  period,  n  m 
the  case  of  Boulton  md  /FiSffo^  stoanii^aigine^  end 
several  other  vs»\mlw^ 

From  ^he  words  in- the  «tatiit6»  tds  working  or 
nulling  of  any  manner  of  new  tnanufiiotare,  it  if  plain 
that  the  phjeet  ^  the  act  was  to  encourage  demestie 
trade  and  mami&ctuises  in  general,  and  not  mere 
s^eptific  discoveries. 

The  word  sole  eonveys  to  the  patentee  what  is 
ordinarily  called  the  monopoly,  but  which  is  more 
properly  the  esicclusive  right  of  manufacture ;  fhr  as  is 
ohserv^  in  the  case  of  Boulton  and  f^dtt^  it  is  the 
working  or  making  of  the  manufacture  which  is  pro* 
tected,  and  not  the  &oU  buying  and  selling  a  mano- 
fiiotttre,  which  could  hardly  be  brought  within  the 
quaUilcation,  that  the  patent  shall  not  be  contrary  to 
law,  or  prejudicial  to  trade.  Were  it  extended  to 
the  sale  of  the  invention,  none  but  the  patentee  could 
yend  his  own  invention,  and  the  manufacture  could 
be  sold  but  once ;  but  by  restricting  the  working  or 
making  of  the  article,  all  interference  with  the  interest 
of  the  inventor  is  sufficiently  prohibited. 

Notwithstanding,  however,  these  obvious  considera- 
tions, foreign  articles  are  considered  as  new  manu- 
factures upon  their ^r^^  introduction  here,  although 
they  may  have  been  sold  abroad;*  and  patents 
are  consequently  frequently  granted  for  inventions 

^  Bdgebuvy  v.  Stepbens,  fialkeld's  Reports,  iL  p.  ^^* 
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which  sre  xaade  known  from  the  oomp^uiiMKtMiis  «f 
foreigners,  it  being  indifferent  in  law  whet W  a  J99f 
be  learned  by  travel  or  by  study,  the  objei^t  being  to 
encourage  improvements  in  arts  and  manufaclures. 

The  teims  new  nianu£gu3ture  come  next  to  be  eon-i 
sidered,  and  the  construction  of  these  words  seems  to 
have  occasioned  all  the  difficulties  that  have  occurred^ 

By  the  term  new  is  not  to  be  understood  that 
every  thing  in  the  manufacture  shall  be  novel  and 
ttrangCi  which  is  impossible,  but  that  essentially  it 
^all  be  different  in  some  main  and  principal  point* 
l&om  all  other  manu&ctures  of  the  same  kind,  hitherto 
used  in  these  realms. 

Hence  it  has  been  held,  that  a  patent  for  an  in)* 
proved  manufacture  is  good,* 

But  as  it  is  obvious  that  the  improvement  is  the 
essential  novelty,  a  patentee,  by  adding  an  improve^ 
ment  to  an  old  manufacture,  cannot  entitle  himself  to 
an  exclusive  right  in  the  whole  manufaoture ;  but  Ihe 
public  must  have  the  same  right  of  using  the  old  ma« 
nufaoture  as  before.  ' 

The  patent  must  therefore  be  eonfi&ed  to  the  im- 
provement ;  and  when  a  patent  was  taken  out  for  a 
watch,  and  the  invention  was  merely  an  improvement, 
by  the  invention  of  a  particular  movement,  sueh  as  an 
escapement,  it  was  held  void.*}* 

Upon  this  point,  as  well  as  others,  the  leading  case 

*  Per  Lord  Mansfield  in  Morris  v.  Branston,  BulL  Ni.  Prf.  77, 
t  See  Jessop's  case^  dted  in  Boulton  and  another  v.  Byll^ 
2  H,  NaclDi.  p.  469. 
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of  Boulton  V.  Bull  appears  to  have  turned.  Mr. 
Watt  had  improved  the  steam -engiDe,  by  inventing  a 
new  method  of  condensing  the  steam,  which  saved  steam 
and  ftiel.  This  consisted  in  condensing  the  steam  out 
of  the  cylinder,  and  keeping  the  cylinder  hot.  The 
mechanical  form  of  the  cylinder,  or  of  the  condenser, 
might  be  varied  in  many  ways ;  but  whenever  these 
were  separate,  the  essential  properties  of  Mr.  Watt's 
invention  were  imitated. 

The  Court,  upon  further  investigation^  considered 
that  the  terms  of  the  patent  claimed  no  other  right 
than  this»  of  making  all  condensers  and  cylinders,  in 
which  the  steam  should  be  condensed  out  of  the 
cylinder,  and  held  the  patent  good. 

It  is  upon  this  principle  that  the  case  could  alone 
be  supported,  and  when  thus  explained,  it  appears 
plain  and  simple ;  but  such  is  the  confusion  of  lan- 
guage, that  entirely  for  want  of  a  good  technical 
description,  this  patent  was  litigated  with  great 
force,  and  supported  at  least  with  great  difficulty. 

Manufacture  is  the  next  important  word  in  the 
statute,  and  is  siipposed  to  be  applied  to  principle  or 
to  methody  for  which  latter  it  has  been  argued  a 
patent  cannot  be  granted. 

Yet  in  the  case  of  Boulton  v.  Bull  the  patentee 
had  described  his  invention  as  a  new  principle,  and 
had  claimed  his  right  for  the  particular  principle,  and 
there  are  daily  instances  of  patents  taken  out  for  a 
method. 

We  shall  endeavour  to  reconcile  these  apparent 


inconsisteBeies,  which,  Uke  many  others,  arise  from 
v^bal  disputes, 

The  word  manufacture  has  two  senses.  It  means 
a  thing  made  with  hands,  and  in  some  cases  the 
making  of  a  thing  with  hands.  In  either  of  these 
senses,  when  the  thing  made  is  a  vendible  substance,, 
essentially  new  in  some  particulars,  it  may  be  the 
subject  of  a  patent  either  for  the  whole  substance 
produced,  or  for  the  particular  novelty  in  it,  as  the 
case  may  be,  and  as  the  one  is  separable  irom  the 
other. 

Manufacture,  in  this  sense,  is  as  universal  as  arti- 
ficial substance ;  as  the  things  which  hand  can  pro- 
duce ;  as  the  mechanical  arts ;  and  as  practical  che* 
inistry.  It  is  to  artificial  productions  and  mechanical 
substances,  or  vendible  commodities  of  man*s  own 
invention,  modification,  and  contrivance,  to  which 
the  patent  right  applies. 

It  excludes  all  natural  productions,  all  engrossing 
of  newly  imported  minerals,  seeds,  or  animals,  or  their 
raw  products,  and  it  is  opposed,  as  it  should  seem, 
to  all  mare  manipulatiops  or  acquirements  of  manual 
dexterity,  as  well  as  to  all  scientific  principles. 

These  consist  in  mere  methods^  or  in  ideas  and 
notions,  which  are  incapable  of  being  restrained  by 
any  patent. 

It  has,  however,  frequently  happened,  that  the 
patentees  have  described  their  inventions  as  methods 
and  principles,  where  they  have  been,  in  reality,  actual 
new  manufactures,  ov  neyf  processes,  m  manufacture. 
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In  the#e  eases  ther^  i9  no  })eculiar  tfkct  to  he 
attached  to  the  particular  words,  but  the  Court  h&S  sd 
totiitrued  them  as  to  consider  the  whole  of  the  patent 
together,  and  thence  decided  whether  the  patent  was 
in  eifect  for  a  new  manufacture  or  not,  and  this  we 
shall  exemplify  when  we  come  to  treat  of  the  spe- 
dfication. 

«  fFithin  these  realms"  It  is  by  the  effect  of  this 
dause  that,  as  we  have  seen  before,  a  foreign  invention 
may  become  the  subject  of  a  patent  upon  its  first  im- 
portation into  Great  Britain. 

**  To  the  true  and  first  inventor  J"  Hence,  it  ap- 
peals, that  the  patent  can  only  be  granted  to  the 
inventor,  and  not  to  his  assignee.  But  who  is  the 
Arst  and  true  inventor  is  a  question  sometimes  of 
difficulty. 

In  the  case  of  Dollond's  patent  one  Hall  had  ori- 
ginally made  the  discovery  of  the  principle  upon 
which  the  acromatic  telescopes  were  afterwards  con- 
structed ;  but  he,  6ays  Lord  Chief  Justice  Eyre^  in 
the  case  of  Boulton  v.  Bull,  made  the  discovery  in 
his  own  closet,  but  never  made  it  public :  and  on  that 
ground  Dollond's  patent  was  sustained. 

It  should  seem,  howewr,  that  if  Dollond  had  not 
himself  also  discovered  it,  he  could  not  have  been 
entitled  to  the  patent. 

But  when  one  Tennafit  had,  in  1798,  obtained  a 
patent  for  an  improved  bleaching  liquor,  a  chemist  at 
Glasgow  deposed,  that  having  had  frequent  commu- 
nications with  him,  he  had  suggested  that  Tennant 
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yvmlld  obtein  hik  ubjeot  by  kddpitigt  the  Mtoc  innter 
donttantly  agitated ;  SLudTennaHt  afterwardk^  in  179€l 
two  years  before  the  patent*  told  him  this  method 
or  process  had  succeeded.  A  bleacher  Bi^Nottingham 
tiko  deposed  that  he  had  used  it  fi^e  or  six  years  be- 
fore the  patent,  though  he  kept  his  process  a  seoaret 
from  all  but  his  partners  and  two  men  concerned  in 
preparing  the  liquor. 

Upon  these  grounds  the  plaintiff  was  aonsuitedi 
in  an  action  brotight  for  Uie  infringement  of  the 
patent,  and  tried  December  fil8,  180i,  before  Loid 
EUenborough,  Chief  Justice,  and  a  special  jury. 

*'  iVhich  Qtker$  at  the  time  of  making  wch  litttf'9 
patent  shall  not  use!* 

This  clause  is  a  fiurther  explanation  of  the  meailing 
#f  the  words  new  manufacture^  namely,  it  must  be 
something  which  is  not  in  use,  or  has  not  been  made 
in  tliis  realm  by  othen^  at  the  Ume  of  granting  the 
patent*  And  this  must  dearly  be  understood  of » 
h^nAfide  use^  f(^  if,  while  in  the  attempt  to  eoufetrael^ 
the  machinery,  some  workman  should  jurreptttioualf 
pirate  It,  the  original  inventor  would  still  be  entitled 
to  the  patent  by  force  of  the  previous  words  '<  th4 
true  and  Jirsl  inventor!*  and  such  a  fraudulent  uie 
eould  not  be  a  bar  to  his  claim.  Even  if  a  patent 
were  gtanted  by  surprise  to  the  other  party,  it  should 
seem  that  it  might  be  revoked  on  a  scire  fati^s,  and 
ik  new  one  gftoted  to  the  true  inventor*  But  it  is 
presume  that  a  patent  obtained  under  either  ef  these 
circumstances  would  be  of  very  doubtful  validity. 
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*^  And  also^  that  they  be  not  contrary,  to  the  laWf 
nor  mischievous  to  the  state,  by  raising  prices  of 
commodities  at  home,  or  hurt  of  trade,  or  generally 
inconvenient!'  , 

This  clause  is  the  least  definite  in  its  meaning  and 
application  of  the  whole  act,  . 
.  In  the  fase  of  the  King  v.  Arkwright^^F  an  issue 
was  taken  upon  the  scire  facias,  "  that  the 
patent  was  inconvenient  to  the  king's  subjects  in 
general."  But  upon  this  issue  the  learned  judge 
said,  that  it  was  merely  consequential,  and  he  could 
not  receive  any  evidence  upon  it.  It  stated  no  fact 
which  a  jury  would  try,  nor  which  the  defendant 
could  come  prepared  to  answer. 

Patents  under  the  act  21  James  I,  cannot  properly 
raise  the  price  of  commodities,  because  they  are  in 
effect  for  new  commoditie9,  of  which  there  can  have 
been  no  current  price  previously.  But,  as  was  before 
remarked,  if  a  patent  should  be  obtained  for  a  foreign 
invention,  and  the  patentee  charged  more  than  it 
can  be  imported  for  from  abroad  in  its  yp&dast  4tet^ 
it  would  seem  that  such  a  case,  would  fsdl  within  this 
clause,  and  the  patent  be  inconvenient  to  the  public, 
and  tend  to  raise  the  price,  of  commodities*  Such  a 
case,  however,  is  not  likely  to  occur,  and  the  whole 
may  be  considered  rather  as  a  saving  clause  of  ex^ 
treme  caution  and  little  practical  effect. 

With  regard  to  the  patent  itself,  many  of  the. 
clauses  and  operative  words  which  we  have  marked, 

•  BuU.  Ni.  Pri.  77. 
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are  mere  repetitions  of  the  restrictions  imposed  by 
the  statute,  and  contain  a  reservation  of  the  right  or 
power  of  the  crown  to  recal  the  patent,  in  case' it 
shall  have  been  imposed  upon ;  all  which  has  been 
already  sufficiently  discussed. 

It  next  contains  a  proviso,  making  the  patent  void 
upon  its  being  transferred  to,  or  in  trust  for,  more 
than  five  persons,  or  in  contravention  of  the  act  which 
establishes  the  Royal  Exchange  and  Royal  Assurance 
Companies. 

The  precise  policy  of  this  clause  is  by  no  means 
apparent,  as  to  the  assigning  it  in  trust  for  more  than 
five  persons. 

For  if  it  is  an  invention  of  a  manufacture  so  costly 
that  ii  cannot  be  carried  on  without  the  joint  capital 
of  more  than  five  persons,  to  restrain  it  to  less  is 
hardly  beneficial  to  the  community,  since  it  is  to 
forbid  its  use.  Whereas  if  one  alone  may  exercise  it, 
there  seems  little  difference  to  the  community,  whe- 
ther  the  profit  is  shared  between  few  or  many ;  and^ 
parUament  have  rexaoved  this  difficulty,  whea  re- 
quired,  as  in  the  case  of  the  straw  paper  manufacture, 
for  which  an  act  was  passed  enabling  sixty  persons  to 
be  concerned. 

The  most  important  clause  in  the  patent  is  that 
which  requires  the  specification  to  be  filed  or  enrolled 
within  two  months  or  such  Other  time  as  shall  be 
specified  by  the  patent. 

"  This  instrument  must  particularly  describe  and 
ascertain  the  nature  of  the  invention,  and  in  what 
manner  it  is  to  be  performed." 

G 
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If  this  descriptipn  be  false  it  is  clearly  void.*  Even 
if  it  is  unnecessarily  ambiguous^  so  as  to  mislead  the 
public,  who  are  mititled  to  know  the  correct  process, 
it  is  said  to  be  bad.f  As  where  in  a  proci^ss  fbr 
making  yellow  paint,  any  fossil  salt  was  directed  to 
be  used,  when  only  sal  gem  would  produce  the  effect, 
the  patent  was  held  void.  So  where  in  tempering 
steel  trusses  the  patentee  had  omitted  to  state  the 
rublmig  of  them  with  tallow,  which  was  a  necessary 
process,  the  patent  was  held  void. — Liardet  v.  Johnson. 

So  if  the  process  stated  in  the  specification  does 
not  produce  the  substance  for  which  the  patent  is 
obtained,  it  is  void.  As  where  the  patent  was  for 
producing  a  yellow  colour  and  making  white  lead  by 
one  process,  and  white  lead  could  not  be  prdduoed  by 
it,  the  specification  was  held  to  be  bad,  and  the 
patent  void. 

The  objeijt  of  the  specification  is  to  enable  the 
public  to  have  the  benefit  of  the  general  use  of  the 
manufacture  after  the  expiration  of  the  patent  right ; 
and  therefore  the  machine,  manufacture,  or  process, 
should  be  so  clearly  described  as  to  enable  any  person 
of  ordinary  capacity  in  the  trade  or  manufacture  of 
which  the  invention  is  an  improvement  to  make  or 
produce  it;  but  it  need  not  contain  itiere  inci- 
dents known  to  every  common  manufacturer ;  in  the 
same  way  as,  if  any  article  were  mixed  with  gold  in  a 
state  of  fusion,  it  need  not  set  forth  how  gold  is  to  be 
fused  or  melted ;  and  where  it  is  for  an  addition  or 

*  BuU.  Ni.  Pri.  p.  77. 

t  Per  Ashurst,  J.  1  T.  Rep.  p.  602. 
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improvement,  it  will  be  only  necessary  to  state  the 
|urticuIarB  of  the  addition  or  iJDdfprovenient,  attd  h6w 
qey  al-e  to  be  attached  to  the  old  machine: 

Drawings  of  machinc^ry  are  not  absdtit^ly  f  eqnisite, 
tat  mnst  necessarily  foe  added  Where  it  is  difficult  to 
inderstand  the  mec&toisin  without  them.     Many' 
persons  of  judgment  and  experience,  among  whotU ' 
may  be  named  the  late  Mr.  Nicholson,  whose  assist- 
lince  in  preparing  specifications  was  much  sought, 
have  strongly  recommended  their  omission  where  a 
sufficient  description  could  be  given  without  thein/ 
on  the  prindplq  that  in  the  event  of  a  reference  to 
a  jury,  upon  any  question  of  ah  inflihgenleiit,  they 
were  apt  to  confine  -their  view  of  the  iiiventidn  to  the 
predse  drawings  in  the  specification,  aitiiiotl^h  the 
*:  infiingement  complained  of  might  be  the  s^me,  only 
varying  the  form  of  the  machinery.    ^ 

In  the  case  of  Boutton  v.  Bull,  die  spedfication  of 
Mr.  Watt's  Engine  was  idthout  a  drawing,  snd*it 
was  held  that  the  specification  was  complete  without. 

The  time  of  enrolling  the  ^pedfLcaAibn  must  be 
strictly  observed,  as,  after  thepatebt  ii^  once  granted^ 
no  extension  of  the  period  can  be  obtained. 

There  are  two  remedies  by  which  the  patentee 
may  protect  his  i^ht. 

He  may  at  common  law  bring  an  Action  npctn  the 
case  for  damages,  or  he  may  file  a  bill  in  equity 
against  the  party  for  ah  injunit!ti6U  to  restrain  him 
from  using  the  manufacture,  and  for  an  account  of 
the  quantities  which  he  has  made  and  sold,  and  that 
the  party  shall  pay  over  the  profits. 

a  2 
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In  the  first  place  the  plaintiff  tnust  give  evidmc 
in  support  of  his  specification  to  show  that  he  ha 
ad;ually  produced  the  manufacture,  machinery,  sub 
stance,  or  improvement,  which  is  the  subject  of  his 
patent.     He  must  then  prove  the  infringement  of  i1 
on  the  part  of  the  defendant ;  and  should  the  con- 
trary party  be  imable  to  show  that  the  invention,  was 
not  new  at  the  time  the  patent  was  granted,  nor  that 
the  patentee  had  violated,  or  not  complied  with,  any  of 
the  provisoes  of  the  grant,  he  will  be  entitled  to  a 
verdict  for  such  damages  as  he  can  prove  he  has 
sustained.* 

The  remedy  in  equity  is  stated  to  be  preferable . 
to  an  acti<Mi.  at  common  law,  because  the  party  may, 
in  the  first  instance,  be  restrained  from  further  udng 
the  manufacture,  and  must  by  his  answer  confess  the 
extent  of  the  injury. 

When  different  persons,  not  partners  in  trade, 
have  in  diflferent  instances  infringed  a  patent,  the 
party  must  file  separate  bills  against  each,  and  cannot 
join  the  cases  in  one  bill.f 

Where  a  patent  is  improperly  obtained,  the  usual 
way  to  set  it  aside  is  by  applying  to  the  Court  of 
Chancery  for  a  scire  facias  at  the  suit  of  the  crovm, 
which  will  issue  on  the  authority  of  the  attorney^ 
general  upon  the  application  of  any  private  party.  . 

*  BuU.  Ni.  Pri.  p.  77. 

t  Per  Afihurst,  J.  17  Rep.  p.  60S. 
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TO  all  to  whom  these  presents  shall  come,  &c.  &c. 
Now  know  ye,  that  in  compliance  with  the  said  proviso, 
I,  the  said  William  Hopkins  Hill,  do  hereby  declare,  that 
the  nature  of  my  said  improvements,  and  the  manner  in 
which  the  same  are  to  be  performed,  are  particularly  de-* 
scribed  and  ascertained  in  and  by  the  drawing  hereunto 
annexed,  and  the  following  description  thereof,  (that  is  to 
say,)  instead  of  using  a  number  of  fixed  paddling  boards 
upon  the  circumference  of  the  body  of  a  wheel,  as  in 
jiresent  genei'al  use,  I  attach  to  the  body  of  a  wheel  at 
equi-distant  points  of  the  circumference  four  paddle 
boards  having  movement  upon  horizontal  axes:  the 
paddle  boards  have  each  a  lever  attached,  (see  figs.  3  and 
4,  PI.  I.)  with  branched  or  forked  arms :  the  arms  of  the  dif- 
ferent paddles  have  a  particular  and  relative  position  to 
each  other  explained  in  figs*  I  and  2,  so  that  by  connect- 
ing their  heads  by  short  connecting  reds  a .  particular 
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quantity  of  alternating  movement  is  permitted  to  the 
paddles ;  this  alternating  movement  is  reciprocating  be- 
tween paddle  and  paddle^  and  is  effected  on  the  rota- 
tion of  the  wheel  by  tUe  resistance  of  the  water  against 
which  they  act ;  that  is  to  say^  that  the  movement  of  one 
paddle  upon  its  axis^  causes  thereby  the  movement  of 
the  next  in  a  contrary  direction,  and  so  oil  around  the 
circle. 

Fig.  3  is  a  front  view  of  a  paddle  complete  a6  attached 
to  the  arms  of  the  wheel  in  a  vertical  position,  and  shows 
also  the  position  of  the  framing  or  cross  bracing  of  the 
principal  arms  of  the  wheel. 

Fig.  4  is  a  side  view  of  a  paddle  lever  attached  to  a 
section  of  the  paddle  board. 

Fig.  5  is  a  side  view  of  one  of  the  straps  attached  to  ft 
section  of  the  paddle  board. 

Fig.  6  shows  the  form  of  the  connecting  rod  or  link  of 
the  paddle  levers. 

In  tigs.  1  and  2,  the  body  of  the  wheel  is  omitted,  the 
better  to  show  the  paddle  levers,  their  action,  and  the 
l^eometrical  lines  explanatory  of  the  coostruCfjoii  and 
movement.  In  these  two  figures  the  liaes^  a  b-^a  bf  show 
•the  water  line.  Fig.  1,  exhibits  the  four  paddles  radiate 
ing  from  the  axis  of  the  wheels  one  paddle  being  then  ver* 
tical  in  the  water. 

Fig.  2  shows  the  equal  immersion  of  two  paddles,  and 
the  full  quantity  of  their  reciprocated  action. 

The  dimensions  of  those  parts  'of  the  wheel  and  me* 
chanism  connected  with  the  movements  are  geometrical, 
and  in  a  ratio  with  the  distance  of  the  axis  of  the  wheel 
from  the  surface  of  the  water,  the  water-line  being  a  side 
of  the  inscribed  square  to  the  circle  upon  which  the 
paddle  axes  are  situated,  (as  shown  in  fig.  2.)  so  thai 
when  two  paddles  are  equally  immersed  the  water  line 
cuts  them  upon  their  axes  of  movement. 

In  figs.  1  and  2,  four  connecting  rods  are  shown  be- 
tWeM  the  paddle  levers,  but  I  am  of  opinion  that  for 
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practice  one  might  better  be  withdr^wn^  as  the  connection 
between  the  four  levers  may  b0  eflPected  by  three,  and  any 
small  tleriation  from  geometrical  correctnesd in  the  con* 
struction  would  not  so  much  affect  the  movement  as  with 
the  circle  completed  ;  here  also  it  is  to  be  observed  is  a 
provision  in  case  of  accident  to  any  one  of  the  lever  arms 
so  connected  by  shifting  the  connecting  rod  to  the  Other 
arms. 

Fig.  7  explains  the  construction  of  the  body  of  a  wheel 
suited  to  receive  the  paddles  and  internal  movement.  The 
principal  object  to  be  attended  to  is  to  keep  the  cross  ot 
diagonal  bracing  free  of  the  paddle  lever6;  this  I  have 
effected  by  extending  the  four  principal  pairs  of  arms 
beyond  the  outer  rim  of  the  wheel,  giving  the  projecting 
parts  of  the  arms  greater  strength,  and  then  bracing  them 
cross-ways,  from  the  position  of  the  rim  to  the  centre 
plate  in  the  directions  shown  at  Im,  figs.  3  and  7 ;  this 
cross'bracing  occurs  at  each  of  the  four  principal  paim  of 
artns<  A  portion  only  of  the  body  of  the  wheel  is  shown, 
the  other  parts  being  the  same  repeated. 

Fig.  8  is  a  diagram  explaining  the  position  of  the 
paddles  during  a  half  revolution  of  the  wheel. 

In  assistance  of  the  paddle  movements  I  am  of  opinion ' 
that  a  small  superiority  of  paddling  surface  below,  or 
without  the  axis  of  the  paddks,  may  be  preferable  to  their 
turning  upon  their  centres  of  surface. 

The  geometrical  construction  of  the  parts  constituting 
the  movements  is  as  follows  r^^having  described  a  circle 
having  the  axis  of  the  wheel  as  a  centre,  and  the  water 
line,  a  side  of  the  inscribed  Br|uare,  take  an  angle  of  the 
inscribed  square  e  fig.  1,  as  a  centre,  and  with  a  side  of  the 
inscribed  octagon  as  radius,  describe  the  arc  defg;  also 
from  an  adjacent  angle  of  the  same  square  at  K  describe 
a  similar  arc  hfin^  then  it  is  to  be  seen  in  this  figure 
that  the  head  or  joint  d  of  one  arm  of  the  paddle  lever, 
falls  upon  the  intersection  of  the  arc  defg  with  the  side 
of  the  square,  c^,  and  the  head  of  the  other  arm  at  the 
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int^rsectiou  of  the  two  arcs  at  f,  the  steoi  or  prinoipal 
part  of  the  lever  falling  upoa  the, radius  of  the  circle; 
the  length  of  the  connecting  rod  is  the  chord  of  one 
fourth  of  the  arc  or  quadrant  defg. 

Having  given  a  description  of  the  various  particulars 
necessary  to  be  attended  to  in  the  construction  of  this 
mechanism,  I  have  to  observe  that  the  object  I  have  in 
view  in  these  improvements  is  a  better  and  more  perfect 
application  of  the  propelling  power. 

Ini  this  specification  I  claim  as  my  invention  the  peea-> 
liarities  of  the  paddle  movements,  namely,  their  recipro-^ 
eating  action  upon:  each  other  as  described*  I  do  not- 
mean  to  claim  the  movement  of  paddle  boards  upon 
horizontal  axes ;  but  the  peculiar  application  of  that  move- 
ment. 

I  also  disclaim  the  different  parts  constituting  this 
mechanism  which  are  in  general  use,  but  claim  those 
l^eculiarities  of  construction,  proportion,  and  arrange- 
ment, necessary  to  effect  the  paddle  movements  before 
described. 

I  do  not  limit 'myself  to  the  number  of  four  paddles, 
nor  to  the  particular  quantity  of  their  alternating  move- 
ment, although  I  believe  those  set  forth  to  be  the  best. 
Neither  do  I  confine  myself  to  the  precise  method  of- 
effecting  the  reciprocating  action  between  the  paddles. 

In  witness  whereof,  &c.  8cc.  &c. 

OBSERVATIONS  BY  THE  PATENTEE. 

The  proper  and  efficient  employment  of  the  whole  of 
the  engine  power  is  set  forth  as  the  leading  advantage  to 
be  derived  from  the  use  of  wheels  of  the  above  mentioned 
construction*  These  advantages  will,  it  is  conceived,  be 
found  of  greater  importance  to  sea  going  vessels  than 
those  for  river  navigation,  for  with  the  latter  the  defects 
of  the  common  wheels  are  comparatively  of  fixed  and 
known  quantities,  but  at  sea,  in  bad  weather,  where  the 
full  and  just  employment  of  the  powers  of  the  engines  are- 


Patent  for  iitg^rwemmti  in  ptvpeiiing  Vessels.         & 

iDOBt  requiredi  they  have  been  'supposed  by  experienced 
ftiid  judicioiis  p^Bons  to  misapply  not  less  than  from  two- 
thirds  to  one-half  of  the  power  of  the  engines ;  it  is  there- 
fore under  such  circumstances  that  the  great  superiority 
of  this  new  wheel  will  be  manifest. 

On  examination  of  the  diagrams  explanatory  of  the 
movements,  it  is  believed  that  the  paddle  strokes  will  be 
ascertained  to  be  perfectly  elliptic,  which  is  conceived 
to  be  the  correct  principle,  and  that  upon  which  fishes 
and  all  other  animals  make  progress  in  the  water ;  and  it 
is  claimed  that  this  stroke  has  not  the  negative  quality  of 
entering  the  water  and  leaving  it  without  misapplying 
force,  but  that  every  part  of  it  is  equally  perfect  and 
elBeient* 

But  besides  the  true  direction  of  the  propelling  force, 
there  are  several  points  of  important  consideration  con- 
nected with  this  construction.  It  may  be  observed  that 
at  the  proper  water  level  there  is  always  the  quantity  of 
one  paddle  BUrface  in  action ;  a  perfectly  regular  and 
continuous  force  is  therefore  applied  by  the  rotation  of  only 
four  paddles,  in  consequence  of  which  the  effects  of  a 
rough  sea  will  be  little  felt,  as  no  great  accumulation  of 
resistance  can  occur  as  with  the  common  wheel ;  indeed^ 
with  an  immersion  near  to  its  axis  it  is  only  for  a  short 
space  of  time  that  the  entire  surfaces  of  two  paddles  offer 
themselves,  in  addition. to  which  the  jarring  tremulous 
motion  so  much  complained  of  in  steam  vessels,  both  in 
river  as  well  as  marine  navigation,  will  not  exist  with 
the  elliptic  movement  even  in  rough  weather,  to  the  great 
comfort  of  the  passengers,  and  the  ease  and  safety  of  all 
the  moving  and  other  parts  of  the  machinery.  Although 
at  the  proper  l^el  the  water  line  should  cut  off  the* 
quarter  circle  of  the  wheel  (as  shown  in  the  diagrams), 
yet  it  may  be  immersed  to  a  depth  one-half  between  that 
and  the  axle,  or  even  (it  is  believed)  near  to  its  axis  with* 
out  misapplying  force  to  the  extent  of  the  common  wheel 
in  its  best  position;— a  quality  of  this  nature  is  highly 
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which  cannot  be  accomplished  to  adrantago  with  4bd 
common  wheel. 

There  will,  upon  this  congtruction,  he  ample  ncope  for 
the  employinent  of  abundant  paddling  surfa<^  wtthovt  exn 
tending  the  width  of  the  wheel  to  half  that  <^f  tha 
common  one.  For  a  central  pqaitioa  of  the  paddling 
wheel,  (should  vessels  hereafter  be  well  constructed  for 
the  arrangement)  these  dimensions  would  be  particularly 
favourable.  Indeed,  considering  the  greater  depth  and 
freedom  of  the  paddle  stroke  acting  constantly  in  undtS" 
turbed  water^  it  is  probable  that  a  much  smaller  paddling 
surface  than  at  present  exposed  might  .be  found  suffioient. 

It  has  always  been  held  of  great  importance,  in  oase  of 
accidents  to  the  engines«  to  have  recourse  to  prompt  means 
of  withdrawing  all  impedimenta  to  sailing,  fiy  removing 
one  paddle,  the  new  wheel  may  be  so  fixed  that  no 
obstacle  will  occur  below  the  axis  of  the  wheel,  excepting 
the  two  ann«  w  bich  have  but  small  immersion. 

In  milUwork  where  water  wheels  are  of  too  great, 
diameter,  or  not  properly  placed  with  regard  to  the  fall  or 
stream  of  water»  and  the  water,  after  having  acted  upon  tha 
floats,  accumulates  behind  the  wheel  and  clogs  its  more* 
ipent,  the  presence  of  that  which  is  termed  baek*wat€r 
is  a  great  defect,  absorbs  considerably  the  powers  of  the 
fall  or  stream,  and  should  not  exist :  but  with  paddling 
machinery  the  accumulation  of  water  behind  the  paddle 
stroke  is  a  natural  consequence  of  using,  the  water  as  a 
resistance  for  propelling  the  vessel,  and  is  of  itself  no 
defect.  One  of  the  defects  at  present  insteam  navigation 
is  the  misemployment  of  this  water,  by  the  misdirection 
of  force  upon  it. 

That  there  will  be  an  aeoumulation  of  water  behind  the 
new  wheel  to  a  certain  extent,  theie  caa  be  little  doubt  i 
but  its  resistan^se   will  be  turned  to  good  account  b.y 
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the  metion  of  correct  forces  upon  it.  So  much  ha*  been 
here  insd  respecting  back-water^  because  to  a  considerable 
extent  it  seems  a  receired  opinion  amongst  persons 
connected  with  steam  navigatiODi  that  the  presenceof 
back-water  is  in  itself  a  defect  which  it  is  an  object  to 
remedy;  on  the  contrary,  if  ever  ^machinery  should  be 
iorented  which  would  effect  its  removal,  it  would  be 
fovnd  that  to  natural  a  result  as  back-water  could  only 
be  destroyed  by  great  absorption  of  the  propelling  powers 
of  th^  engines. 

Having  now  remarked  upon  the  leading  properties  and* 
adventages  conceived  to  be  possessed  in  this  construction 
of  a  paddling  wheel,  it  may  be  well  to  consider  such  oh* 
jections  as  may  be  urged  against  it. 

Taken  in  a  general  point  of  view,  and  to  a  certain 
extent,  objection  to  joints  or  moving  parts  without  the 
vessel,  and  exposed  to  the  injurious  action  of  salt  water, 
may  hold  good^  for  without  doubt  their  decay  will  be 
more  rapid  than  parts  situated  within ;  but  then  it  foUows 
as  a  point  of  consideration  whether  these  parts  are  of 
such  expensive  nature  as  to  make  their  periodical  renewal 
a  matter  of  importance. 

'  As  connected  with  the  present  project  it  may  be 
answered,  {hat  the  joints  may  be  made  of  greater  sub- 
stance than  if  for  internal  application,  so  as  to  allow  for 
certain  wear  without  over  reducing  strength :  and  then, 
that  those  parts  are  of  small  dimensions,  and  that  at  very 
smidl  expense  spare  sets  of  them  may  be  in  readiness  for 
immediate  use. 

It  may  be  asked,  what  will  be  the  effect  of  a  rough 
sea  upon  the  paddle  movements  ? 

Attention  may  here  be  drawn  to  the  consideration  that 
the  surfaces  above  and  below  the  axis  of  the  paddle  are 
arranged  to  counterpoise  each  other,  or  nearly  so,  there- 
fore there  can  be  little  cause  of  movement  by  any  resis**' 
tance  which  the  entire  of  the  paddle  may  meet  with; 
either- fipom  immersion  or  ftom  a  stroke  of  the  sea.    It  is 
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M$.  itM>Qr  pitft  i»  doied  by  4  lid  or  eorer  ifhidi  alopit  tor 
:Rr/9ffds  Ihe  fcont.of  the  nton,  and  is  made  ta  turn  buk  Mt 
pl«aBure»  by  vertical  bipgesy  and  ta  shut  down  oa  a  rebatt 
at  the  top  edge  of  the  fire  back  plate,  as  dhown  io  Iba 
lectioD,  fig.  4.  The  space  above  the  fire  and  aoal  chamber 
c  c,  and  the  passage  d,  are  nearly  Bimilajr  to  other  air 
Hoves,  having  a  descending  flue  to  carry  off  the  smoke. 
.  A  third  method  of  attaching  k  coal  chamber  to  the 
fir^  chamber  i'a  ahown  in  figures  5,  6,  and  7,  which  repre^ 
sei|t  Si  front  view  and  sections  of  a  kitchen  or  cooking 
stove,  commonly  called  a  ''range/'  The  sides  of  this 
coal  bpx  are  similar  to  that  in  figures  3  and  4,  but  the 
pover  or  lid  is  made  to  shut  down  horizontally,  forming  a 
level  with  the  top  plates  or  hobs  of  the  grate  as  shown 
in  sections  6,  7,  at  g.  The  bottom  of  this  coal  chamber^ 
instead  of  being  formed  suoaply  of  an  iron  plate,  reattng 
on  a  bed  of  certain  materials,  (to  be  hereafter  described^ 
as  ia  the  preceding  figures^  is  formed  by  the  top  of  a 
boiler,  (shown  at  6,  fig.  7,)  made  of  iron  ^or  other  metak 
which  boiler  also  extends  round  the  sides  of  the  fire 
chamber,  in  order  to  bring  it  more  immediately  in  contact 
with  the  fire*  It  will  be  proper  to  face  the  edge  of  jbhis 
boiler  with  an  additional  thickness  of  iron,  to  protect  it 
from  the  immediate  effect  of  the  fire.  The  object  of  thia 
boiler  being  the  plentiful  supply  of  steam,  or  of  boiling 
water  for  the  various  operations  of  cooking,  or  heating  by 
steam,  its  appendages  for  conveying  off  the  steam  are 
similar  to  those  in  common  use,  and  consequently  form  no 
part  of  the  claim  of  the  patentees  for  the  present  invention. 
The  operation  of  these  arrangements  for  consuming 
smoke  are  as  follows :  suppose  any  kind  of  grate  or  stove 
(provided  with  this  coal  chamber)  to  require  replenishing 
with  fuel,  instead  of  throwing  on  coals  in  the  usual  way 
at  the  top  of  the  fire,  it  is  to  be  thrown  into  the  charn^ 
ber  behind,  and  the  door  or  cover  immediately  closed^ 
The  fresh  fuel,  on  reaching  the  bottom  of  the  chamber^ 
and  coming  in  contact  with  the  ignited  fuel,  will  imme* 


eTolTe  that  dense  or  opftke  «moke  always  eb^ 
isrvable  from  fresh  coals.  This  gaseous  matter  beifig 
prerented  from  making  its  escape,  (either  into  di^ 
ehimaey  or  the  apartment,)  through  the  upper  part  of  the 
coal  box,  is  compelled  to  pass  through  the  mass  of 
burning  fuel  at  the  lower  part  of  the  grate,  previous  to 
ascending  the  chimney  flue.  By  which  operation  its 
e#!Hisi¥e  peftiaii,  tibe  tar  irapoar  and  oarbnretted  hydro- 
gen  gas,  instantly  inflames .  in  eombination  with  th^ 
oaygen  of  the  atmospheric  air,  while  the  azote  of  the 
Common  air,  and  the  ammonia  and  carbonic  acid  gases, 
pass  up  the  chimney  with  rapidity  almost  in  an  invisible 
form,  and  consequently  without  depositing  soot  in  any 
material  degree  in  the  chimney,  or  impregnating  the 
/external  air  with  the  black  carbonaceous  matter  of  ordinary 
eoal  smoke.  The  coal  box  is  calculated  to  contain  suf- 
ftcient  coals  for  a  day's  consumption.  But  it. would  be 
more  economical^  and  afibrd  a  more  complete  combustion 
of  theguseous  part  of  the  coal,  (which  forms  more  than' 
.  bne-third  of  its  valuable  properties,)  if  coals  be  supplied  in 
small  quantities,  according  to  the  usual  practice.  For  in 
Iheeventof  the  coal  box  being  nearly  filled,  all  the  gaseous 
portion  of  the  coal  will  be  consumed  in  the  early  part  of  the 
day,  while  the  dull  coke  or  cinder  would  be  reserved  for  the 
latter  part  of  the  day.  As  the  coals  become  successively 
reduced  to  the  state  of  coke,  it  may  be  brought  forward 
from  the  aperture  of  the  coal  box,  and  raised  into  the  grate, 
as  requisite,  by  the  point  of  a  poker. 

The  other  objects  of  the  patentees,  to  economise  fuel, 
and  regulate  the  beat  evolved  from  stoves  or  grates  for 
warming  apartments,  and  for  the  various  operations  of 
cooking,  are  to  be  accomplished  by  the  following  arrange* 
ment. 

In  lieu  of  the  detached  fender,  and  the  opening  beneath 
Uie  fire,  in  stoves  and  grates  of  ordinary  construction,  a 
basement  or  projection  is  to  be  attached  to  the  front  of 
any  register  or  other  stove,  immediately  beneath^  and  in 


12  '    Patent  for  im^kw^emeni^  id  Siciu^: 


cOBtact  wi(b  the  bottool  of  thefire  bftte. 
be  madeof  aay  kiad  of  metal  plates,  or  of ,  marble  or  other 
atone,  or  artificial  stone,  cement^  or  clay,  in  combination 
with  metal  plates  or  bars.  It  may  also  be  made  of  any  "figure 
mnd  anydimensions,  according  toindividu^  taste  or  fancy* 
The  basement  must  be  provided  with  a  drawer  or  box  to 
receive  the  ashes  beneath  the  fire,  in  the  front  of  which 
drawer  should  be  a  sliding  ventilator,  in  order  to  admit 
a  current  of  air  beneath  the  fire  grating.  On  each  side  of 
this  ash  box  cavities  or  chambers  are  to  be  fornxed  for  the 
reception  of  certain  substances  known  to  be  imperfect 
or  slow  conductors  of  heat.  A  mixture  of  pulverised 
charcoal  and  lime'is  the  substance  the  patentees  chiefly 
recommend  for  this  purpose,  though  they  do  not  restrict 
themselves  to  any  peculiar  materials,  but  employ  any  of 
the  mineral  substances  which  are  slow  conductors  of  heat. 
These  cavities  being  filled  with  any  such  slow  conducting 
materials,  the  basement  will  form  a  solid  mass  with  the 
plates  forming  the  body  of  the  stove.  On  each  side  of 
the  fire  bars,  Uie  back  part  of  the  front  plates  or  face  of 
the  stovcj  is  also  to  be  provided  with  cavities  or  chambers 
(of  any  requisite  depth)  for  receiving  a  portion  of  the  said 
slow  conducting  materials.  The  front  plates  of  these 
cavities  may  be  formed  either  of  metal,  or  any  kind  of 
stone  or  cement,  and  be  fixed  parallel  with  the  front  of 
the  grate,  or  placed  in  an  oblique  direction,  at  the  discre* 
lion  of  the  manufacturer.  The  space,  J\  in  the  section, 
fig.  2,  is  also  to  be  filled- with  the  same  materials,  and  also 
the  whole  of  the  cavity  formed  by  the  plates  of  the 
canopy,  or  cornice,  ci  d,  figures  1  and  2.  The  materials  ta 
be  pressed  or  beaten  into  the  cavities,  so  as  to  form  a 
solid  mass  with  their  respective  suifaces.  The  sides  and 
back  of  the  several  cavities  should  neither  extend  tp  the 
entire  width  of  the  front  of  the  stove,  nor  to  the  entire 
depth  of  the  recess  of  the  fire  place,  in  order  to  avoid  that 
loss  of  heat  which  would  ensue  from  the  actual  contact  of 
the  body  of  the  stove  with  the  brick  work  of  the  chimney. 


Patent  for  improvenieuts  in  Stores.  iS 

Immediately  beneath  the  top  plates  of  die  b&setnent^  two 
passages  are  to  be  made  leading^  from  the  draft  hole>  or 
ash  box,  and,  having  a  deflection  towards  the  fire  bars,  be 
made  to  terminate  in  apertures  on  each  side  of  the  base* 
ment^  These  passages  are  for  the  purpose  of  creating  a 
current  of  air  on  each  side  from  the  draft  hole,  which  air 
becomes  warmed  by  contact  with  the  point  of  the  base- 
ment, and  subsequently  flows  out  into  the  apartment 
through  the  side  orifices*  These  orifices  may  be  provided 
if  necessary  with  ventilator  or  regulating  plates  similar  to 
those  applied  to  the  ordinary  air  stoves. 

Suppose  the  respective  cavitiea  of  a  stove^  according  to 
this  plan,  to  be  filled  up  with  any  of  the  before  menticmed 
slow  conducting  materials,  and  a  fire  to  be  lighted  in  the 
grate,  it  will  be  obvious,  that  aa  the  fire  comes  in  contact 
with  the  basement  and  sides  of  the  stove,  a  great  portion 
of  tbe^heat  given  out  from  beneath  the  fire,  (and  which  iu 
ordinary  stoves  is  lost  to  the  apartment  through  being 
immediately  driven  up  the  .chimney,)  will  in  this  case  be 
absorbed  and  retained  for  a  time,  by  the  materials  which 
form  the  basement  and  lower  parts  of  the  stove  herein 
described.  Thus,  for  example,  if  two  stoves  be  made,  one 
on  the  usuaT  construction  of  register  stoves,  and  the  other 
with  the  improvements  before  mentioned,  and  having  the 
fire  chambers  of  equal  dimensions ;  and  supposing  a  fire 
to  be  kept  in  each  for  a  given  number  of  hours,  and  then 
extinguished ;  while  the  register  stove  (constructed 
wholly  of  iron  or  other  metal,)  will  have  become  cooled 
down  to  the  temperature  of  the  atmosphere  of  the  room, 
within  half  an  hour,  the  basement  and  other  parts  of  the 
improved  or  "Thermo  Regulator"  stove,  will  retain  a 
portion  of  its  heat  from  four  to  six  hours,  according  to  the 
dimensions  of  the  stove,  and  its  mass  of  non-conducting 
materials.  The  gradual  evolution  of  this  caloric  from 
the  surface  of  the  improved  stove,  may  also  be  greatly 
economised  for  maintaining  the  warmth  of  any  apartment^ 
by  closing  the  register  plate  at  the  top  when  the  fire  is  quite 
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extinguished,  and  thuff  preventing^  the  rapid  escape  6f  thk 
warm  air  up  the  chimney  in  waste.  With  the  several  ad** 
aptattons  and  appendages  before  mentioned,  the  improved 
stove  combines  the  advantages  of  the  close  chamber  stoves 

•  generally  used  on  the  continent  of  Europe  as  to  economy, 
and  exemption  from  smoke ;  with  the  cheerful  aspect  and 
comfort,  peculiar  to  open-fit'e  stoves. 

The  draft  or  ascending  column  of  air  will  in  most  cases 
be  sufficient  to  maintain  an  active  or  brisk  fire  in  these 
improved  stoves,  owing  to  the  additional  heat  and  rare&c* 
tioD  produced  by  the  combustion  of  the  smoke.  Bot  ill 
certain  cases,  where  the  bad  construction,  or  too  great 
area  of  chimney  fines,  occasion  a  remarkably  bad  draft> 
the  patentees  apply  a  small  pipe  to  the  basement  of  the 
improved  stove,  which  pipe  is  to  be  connected  With  a 
reservoir  of  air,  (in  a  kitchen  or  other  convenient  apart- 
ment,) the  reservoir  to  be  tilled  by  a  pair  of  lever  (or 
forge)  bellows  ;  or  the  air  pipe  may  be  immediately  con-* 
nected  to  the  nozzle  of  the  bellows  without  any  reservoiri 
This  arrangement  enables  a  brisk  fire  to  be  produced  at 
all  times  in  a  few  minutes,  and  without  the  necessity  of 
having  a  servant  enter  the  apartment  for  that  purpose. 
This  air  pipe  also  furnishes  a  most  convenient  mode  of 
supplying  any  requisite  quantity  of  fresh  or  cold  air,  fof 
the  purpose  of  ventilating  and  cooling  apartments  during 
the  summer  season.  For  which  purpose  the  air  pipe,  after 
it  is  brought  into  the  corner  or  other  convenient  part  of 

^  the  room,  is  to  h^ve  a  branch  leading  to  the  basement  of 
the  stove,  and  another  branch  carried  up  and  opening 
near  the  ceiling  ;  each  of  these  branches  to  be  furnished 
with  a  stop  cock,  to  be  open  or  shut  at  pleasure.  These 
pipes  may  be  made  of  any  requisite  dimensions,  and 
rendered  ornamental,  or  concealed  from  view,  at  the  dis<^ 
cretion  of  the  workmen. 

The  slow  conducting  materials  before  mentioned  are  also 
capable  of  being  applied  with  advantage  in*  economising 
the  heat  from  detached  of  air  stoves.    The  basement  of 
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(Iie6tor6//*(6gare6  3and  4,)  is  tp  be  filled  witb  thefienon^ 
eondaoting  materials^  leaving  a  space  for  the  ash  hox^  audi 
descending  fiue^  as  shown  in  section,  fig.  4.  But  in  warm 
air  stoves,  with  lateral  or  ascending  flues,  the  basement 
may  be  filled  up  solid.  The  iron  plates  which  form  the 
coal  chamber,  a  6,  (fig*  3,)  should  also  be  lined  on  each 
side  with  a  portion  of  the  same  materials,  and  the  ex^ 
terior  surface  of  the  fire  chamber  (usually  termed  the 
''  cockle'*  in  stoves  of  this  description^)  should  b<^  covered 
with  plates  or  fire  tiles,  to  prevent  the  air  from  being 
vitiated  by  contact  with  the  suribce  of  hot  iron  plates.  The 
exterior  of  this  stove  is  similar  to  that  of  air  stoves  in 
general. 

The  peouliar  advantages^  however,  which  this  kind  of 
air  stoves  possess  over  those  in  common  U8e>  (and  -  tot 
which  the  patentees  claim  to  be  the  inventors)  are  derived 
from  the  coal  chamber,  and  appendages  for  burning  the 
smoke.  For  the  principal  objection  to  the  general  iiitro« 
duction  of  air  stoves  with  descending  flues,  arises  from 
the  great  liability  of  the  horizontal  or  other  flues  to 
become  choked  with  soot,  and  consequently  to  endanger 
buildings  by  taking  fire.  But  as  the  combustion  of  the 
crude  smoke  destroys  full  four-fifths  of  that  carbonaceous 
matter,  which  would  otherwise  be  deposited  in  the  flues 
orpipee^  the  liability  to  block  up  these  flues  with  sect 
must  consequently  be  reduced  in  the  same  ratio,  from  the 
use  of  air  stoves  with  these  -  appendages  fo^  burning 
the  smoke. 

The  several  improvements  which  the  patentees-  have 
eflected  in  the  construction  of  cooking  stoves*  or  grates^ 
consist,  firstly,  in  the  adaptation  of  the  eoal  -  box,  and 
boiler  beneath  (as  before  described) ;  secondly/  in  the 
application  of  an  oven  on  a  peculiar  eonstruction  imme^ 
diately  above  the  fire  chamber  of  such  cooking  stoves  or 
grates.  The  form  of  such  oven,  and  the  arrangement  fot 
directing  and  economising  the  heat  in  a  cooking  stove,  with 
this  appendage^  wiM  be  easily  understood  from  tlie  drawing; 
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fig.  6,  and  its  sectional  parts^  figures  6  and  7  ;  Iba  front 
jplate  being  removed  from  figure  6|  in  order  to  show  the 
interior. 

The  bottom  and  sides  of  the  oven,  d,  are  to  be  formed  of 
wrought  or  cast  iron  plates,  bent  into  a  curvilinear^  or  poly- 
gonal form,  with  horizontal  flanches  or  ears  at  the  top,  by 
which  flanches  the  oven  is  to  be  fixed  by  means  of  screws  or 
rivets  to  the  cast  iron  plate,  h,  which  extends  across  the 
top  of  the  entire  stove  or  grate.    The  oven,  previous  to 
being  fixed,  is  to  be  filled  to  a  certain  extent,  with  any 
kind. of  cement,  fire  stone,  or  clay  tiles,  (nearly  in  the 
form  represented  at  dd,  figures  6  and  6,)  with  tha  view 
of  preventing  the  too  powerful  action  of  the  fire  on  the 
bottom  of  the  oven,  and  for  rendering  the  heat  uniform  in 
its  interior.    The  side  plates,  i  i ,  may  be  considered  a  con- 
tinuation of  the  plates  forming  the  exterior  of  the  oven 
with  apertures  shown  a't  k  k,  about  3  inches  wide,  and 
from  12  to  15  inches  long,  from  front  to  back,  to  allow 
the  passage  of  hot  air  or  smoke  into  the  chimney  flue. 
The  iron  plate  should  also  have  corrcspondiDg  openings 
cast  in  it,  or  be  made  of  three  separate  pieces  with  inter- 
vals between,  as  seen  at  h  h  A.    The  three  portions  of  this 
hot  plate  should  be  lined,  or  covered  with  blocks  of  fire 
stone,  or  any  slow  conductor  of  heat,  in  order  to  prevent 
the  radiation  or  loss  of  heat  from  the  top  x>f  the  oven. 
The  spaces,  //,  on  each  side  of  the  oven,  serve  as  hot 
closets  or  auxiliary  ovens  in  the  upper  part,  while  the 
lower  parts,  in  contact  with  the  hot  plates  of.  tha  stove, 
may  receive  the  usual  culinary  vessels  for  steaming  or 
boiling,  a  communication  being  made  through  Uie  hob  to 
the  steam  boiler  in  die  usual  way*   The  partitions,  mm,  on 
each  side  of  these  warm  qlosets  are  to  be  formed  of  thin 
brickwork  or  tiles^  and  carried  up  so  as  to  enclose  the 
ends  of  the  hot  iron  plate,  AAA.   A  back  partition  or  wall 
of  the  same  materials,  is  also  to  be  carried  up  to  the  same 
height,  from  the  back  edge  of  the  stove  (as  shown  at  e, 
fig.  6,)  in  which  wall  a  regulator  plate  is  to  be  fitted  8o  as 
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to  clode  the  aperture. into  the  chimney  at  pleasure.  By 
closing  this  register  plate,  the  whole  of  the  hot  air  and 
flame  will  be  directed  towards  the  narrow  passages  through 
the  top  plate,  after  having  given  out  a  portion  of  its  heat 
to  the  bottom  and  sides  of  the  oven,  as  well  as  the  top 
plate,  a  certain  portion  also  being  given  out  to  the  side 
plates  and  chambers,  /  /•  If  the  heat  be  too  great  beneath 
the  oven,  the  register  plate  is  to  be  fully  opened,  and  a 
detached  iron  plate  made  to  slide  in  immediately  beneath 
the  oven,  so  as  to  direct  the  flame  and  hot  air  through 
the  back  opening  into  the  chimney.  The  front  of  these 
passages  and  ovens  or  chambers  may  either  be  constructed 
of  iron  plate  altogether,  or  of  brick-work  with  doors  of 
plate  iron,  faced  with  tile,  in  order  to  prevent  the  radiation 
of  heat  into  the  apartment.  It  is  scarcely  necessary  to 
remark,  that  the  heat  beneath  the  oven  will  be  considerably 
augmented  by  the  occasional  application  of  a  plate  called 
a  "  blower,"  in  front  of  the  opening  between  the  top  bar  of 
the  grate  and  bottom  of  the  oven. 

The  peculiar  advantages  attending  a  kitchen  stove 
having  the  appendages  before  mentioned,  are,  that  the 
oven  may  be  more  uniformly,  and  far  more  economically, 
heated  by  a  given  quantity  of  fuel,  than  by  any  of  the 
usual  arrangements  of  flues  leading  from  the  side  of  the 
fire,  and  the  very  simple  construction  of  the  draft  passages 
and  apertures,  together  with  the  combustion  of  the  crude, 
smoke,  in  a  great  measure  prevents  the  inconvenience  to 
which  all  such  flues  are  liable  from  the  deposit  of  soot. 

The  patentees  do  hereby  further  declare  the.  specific 
parts  of  stoves  and  grates  of  which  they  claim  to  be  the 
inventors,  are,  the  application  of  a  box  or  chamber  for 
receiving  the  fuel  preparatory  to  burning  the  crude  smoke 
in  open  fire  grates ;  also  the  construction  and  application 
of  the  basement,  cornice,  and  other  parts  hereinbefore 
described,  (however  such  parts  maybe  varied  in  their 
form,)  for  saving  fuel,  and  regulating  the  temperature  of 
the  air  in  apartments ',  and,  lastly,  for  the  construction  and 

VOL.  II.  c  " 


applieatidH  of  Hkt  lm|yfe^6d  ov^ii  before  iMiitiOAed,  with 
its  appendages  fbr  eeonomisiiigheiit  ill  kitcJl^n  or  eooking 
trtot^eft. 
In  witness  whereof,  8tc. 

OUSSRVATIONS  BY  THS  PATENTBK8. 

The  specification  of  the  before-mentioned  impMre* 
aients  in  stores  and  grates,  including  a  statement  of  iht 
operation  of  these  improrements,  in  practice,  as  weO  as 
the  principles  and  form  of  their  constrnction  ;'-^yery  few 
remarks  will  be  sufficient  to  point  out  the  adrantages 
resulting  from  the  nse  of  the  ''  Thermo  Regulator^  store. 
In  the  first  place,  that  great  nuisance  in  social  economy, 
termed  a  '^  smoky  chimney,''  is  almost  effectually  pr&» 
tented ;  by  consuming  th^  noxious  portion  of  the  smoke, 
and  at  the  same  time  accelerating  the  escape  tjt  the  re-* 
mainder.  2dly,  The  deposit  of  soot  in  the  chismey  flue 
will  not  amount  i/f>  one  fourth  of  the  usual  quantity ;  con- 
I  sequently,  both  the  danger  attending  foul  chimneys,  as 


Wdl  as  the  inconireniettce  of  sweeping  boys,  will  be  ob- 
I  tiated  in  a  proportionate  degree.    8dly,  The  constniction 

of  iheso  stores  prsrent^  the  loss,  or  oonsumption,  of  a 
large  quantity  of  fuel,  through  absorbing  great  part  of 
the  caloric  giren  out  by  the  burning  fad ;  and  which,  in 
grates  of  tho  usual  construction,  is  immediately  driren  up 
^e  chimney.  4thly,  The  heat  which  has  been  absorbed 
by  the  materials  of  this  improred  etore,  being  gradually 
erolred  iuto  the  air  of  any  apartment,  will  warm  such 
room  more  mnformly  than  by  an  ordhiary  store ;  while  it 
diminishes  in  a  great  degree  the  inconrenience  of  thosei 
cold  currents  6f  air  from  doors  and  windows,  which 
always  supply  the  place  of  the  warm  air  driren  up  the 
chimney  flue.  6thly,  From  the  additional  heat  giren 
out  by  the  combustion  of  the  smoke,  and  the  subsequent 
economy  of  the  caloric  by  the  material?  of  this  store, 
the  saring  ofiuel  amounts  from  one-4hird  to  one-half  the 
usual  quantity  necessary  to  maintaizi  an  apartment  at-  a 
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given  teiDpemture  during  twenty-four  hours.  And,  lastly^ 
The  iiuxiliary  airi^pipe  attached  to  the ''  Thernu>IlegalatOT'' 
•tove,  enables  a  room  to  be  ventilated,  and  maintained  at 
all  times  nearly  of  an  equable  temperature :  thus  affording 
a  protection  from  over^heated  asiembly  or  other  rooms 
during  winter ;  and  increasing  the  salubrity  and  comfort 
of  sueh  apartments  during  the  summer  seasout 


SpedfieiUion  of  the  Patent  granted  to  <f  ahes  Avton,  of  Trswse,  in 
the  c&uniy  tff  Norfblk,  MiUer,  fir  an  instrnment  or  spring  to  It 
afpUid  $6  hoUmg.wHU  fair  the  purpose  offieiUtmHng  and  in^r&ving 
ike  dressing  qfjhur  Omd  other  suhstaneest    Dated  February  19^  188ff« 

WITH  ▲  PLATS. 

TO  all  to  whom  these  presents  shall  come,  ftc.  kc. 
Now  kmw  ycy  that  in  oempliaoice  with  the  said  proviso, 
I,  the  said  James  Ayton,  do  hereby  declare  that  my  said 
invention  is  herein  set  forth  and  explained,  reference  being 
made  to  certain  parts  of  the  drawings  hereunto  annexed* 
But  previous  to  describing  the  particular  improvements  1 
have  invented,  I  shall  briefly  explain  the  macbinefy  now 
hi  use  for  bolting  flow,  meal,  and  other  substaticeer  The 
bolting  mill  is  that  piut  of  the  machinery  of  a  flour  mill  to 
which  tiie  bolting  cloth  is  fixed  or  applied  for  dressing 
flour  and  odier  substances.  It  is  generally  composed^  in 
the  way  hitherto  used,  of  six  bars  of  wood,  united  by  arms 
passing  through  an  $xle,  forming,  when  so  combined,  a 
circle  whose  diameter  is  generally  twenty^-two  and  a  hsdf 
inches  at  the  upper  end  or  head,  and  tapered  to  twenty 
and  a  half  inches  at  the  tail  or  lower  end  ;  but  in  some 
instances  they  are  twenty-'two  and  a  half  inches  through^ 
nut,  in  which  case  they  are  called  equal  reels,  to  distinguish 
them  from  the  taper  ones.  The  bolting  cloth  is  a  cylin^ 
drical  eieve,  and  considerably  larger  in  diameter  than  tfa6 
reel  upon  which  it  is  fixed.    At  each  end  of  the  bolting 

c2 
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cloth  a  strip  or  band  of  leather  is  fastened  to  it  by  being 
neatly  sewed.  This  serves  to  strengthen  the  cloth ;  and 
the  leather  fixed  to  the  head  or  upper  end  of  the  cloth  has 
a  drawing  string  inserted  in  it,  for  the  purpose  of  confining 
or  fixing  it  over  the  rim  at  the  head  of  the  reel.  At  the 
bottom  of  the  bolting  cloth  six  loops  are  attached  to  the 
tail  leather ;  each  of  these  loops  is  brought  to  the  end  of 
each  bar,  drops  into  a  notch  made  to  receive  it,  and  so 
fixes  the  cloth  at  the  tail  of  the  reel.  The  reel  is  placed 
in  an  inclined  position,  and  made  to  revolve  rapidly 
within  six  bars  of  wood,  called  beaters,  fixed  to  the  box  or 
case  which  contains  and  incloses  the  reel.  These  beaters 
are  placed  parallel  to  the  bars  of  the  reel,  at  ejqual  distances 
around  it  (but  in  some  cases  the  upper  bar  is  left  out),  and 
about  half  an  inch  distance  from  each  bar  of  the  reel  when 
they  are  placed  opposite  each  other.  The  reel,  when  set 
to  work,  is  turned  vrith  great  velocity,  and  the  centrifugal 
force  would  throw  out,  to  its  utmost  extent,-  the  beating 
cloths,  were  it  not  intercepted  by  the  beaters.  Whilst  a 
constant  stream  of  meal  is  entering  the  bolting  cloth  at 
the  upper  end,  the  continual  and  repeated  blows  of  the 
cloth  against  the  beaters  forces  the  flour  through  the 
mashes  of  the  cloth,  which,  without  the  action  of  the 
beaters,  would  soon  be  clogged  or  choked  up.  The 
ofial,  consisting  of  brato,  pollard,  and  sharps,  are,  by  the 
inclination  of  the  reel,  delivered  at  the  tail  end  of  the 
bolting  cloth.  The  complete  success  of  the  operation 
depends  very  much  upon  two  particulars  :  first,  the  rapid 
and  powerful  vibration  of  the  bolting  cloth ;  secondly,  the 
equable  manner  of  its  action  upon  the  beaters.  Both  Of 
these  requisites,  according  to  the  present  mode  of  fastening 
the  loops  to  the  bars  of  the  reel,  are  very  imperfect,  the 
only  vibration  (tod  which  is  very  trifling)  being  obtained 
from  the  elasticity  of  the  cloth,  while,  from  the  stretching 
of  the  leathers  at  the  head  and  tail,  and  also  the  loops, 
with  various  other  causes,  the  cloth  frequently  takes  an 
eccentric  position  upon  the  reel,  performs  its  work  but  slowly 
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snd  imperfectly,  and  when  going  at  a  great  rate,  or  not 
regularly  supplied  with  meal,  is  sure  to  be  partially  injured 
or  torn  to  pieces.  To. obviate  these  inconveniences,  and 
improve  the  method  of  using  bolting  cloths,  I  have  in« 
vented  my  patent  adjusting  instrument  or  spring,  the 
method  of  applying  and  using  which  will  be  explained  by 
referringtothedrawings,  1  and2,(PlJIL)  hereunto  annexed. 
Fig.  4,  in  drawing  2,  represents  a  plan  of  my  instrument 
or  spring  complete,  and  fit  to  be  fixed  by  two  screws  to 
the  iron  axis  of  a  bolting  reel,  a  is  a  cylindrical  ring  of 
iron  or  other  metal,  into  which  are  rivetted  the  six  elastic 
steel  arms  or  springs,  a,  b,  c,  d,  e,  f:  the  extreme  end  of 
each  is  formed  into  a  broad  hook,  to  receive  a  loop  fixed 
to«the  tail  leather  of  a  bolting  cloth.  These  hooks  are 
n^tly  rounded,  and  made  very  smooth,  to  prevent  the 
loops  being  injured  when  the  spring  is  in  action,  b  is  a 
centre  ring,  which  is  also  cylindrical.  This  receives  the 
ends  of  the  two  conical  pointed  screws,  g  and  A,  which 
are  secured  in  the  outer  ring,  a,  and  in  this  way  form  two 
centres  of  a  universal  joint :  %  and  k  are  two  conical  pointed 
screws,  secured  in  the  centre  ring,  b.  These  enter  conical 
holes  in  the  centre  socket,  c,  exactly  at  right  angles  with 
the  screws,  gand  h.  The  socket,  c,  is  made  with  a  square 
aperture  in  its  centre,  to  fit  upon  the  square  iron  axi^  of  a 
bolting  reel,  where  it  may  be  made  fast  in  any  convenient 
part  by  the  two  fixing  screws,  I  and  m.  Fig.  5  shows  a 
side  view  of  fig.  4,  the  same  letters  of  reference  being  ap* 
plied  to  the  same  parts  wherever  they  can  be  seen.  Fig.  6 
represents  a  section  of  the  universal  joinf,  showing  the 
way  the  ends  of  the  elastic  arms  or  springs  are  inserted  ; 
the  section  of  this  part  is  taken  through  the  line  d  e,  in 
fig.  4.  When  this  ftistrument  or  spring  is  fixed  upon 
the  proper  part  of  the  axis  of  a  bolting  reel,  and  the  loops 
at  the  tail  leather  of  the  bolting  cloth  are  placed  in  the 
hooks,  at  the  extremity  of  the  arms  or  springs,  instead  of 
being  drawn  into  the  notches  at  the  ends  of  the  bars  of 
the  reel;  a  very  constant  and  uniform  tension  will  be  kept 
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upon  thi  boldng  cloth^  to  that  whan  set  to  woric  eadi 
ptiit  of  it  will  istrike  thiB  bMtfln  widi  equal  forca,  it  will 
preaerre  a  proper  defgrea  of  ▼ibration^  and  theid>y  oatue 
it  to  perform  ita  work  in  a.  svle,  apeedy,  and  highly.  hn»* 
ficial  manner.  Bat  in  order  to  use  this  inatmment  or 
aprittg  in  die  most  advantagaooa  manner,  I  hare  appKed 
certain  tmprorements  to  varioua  parts  of  the  bolting  ma«» 
<}hine,  which  I  shall  now  describe ;  but  I  do  not  claim,  the 
a61e  right  of  using  them,  as  they  are  not  intended  to  be 
secured  by  this  patent.  Drawing  1,  fig.  I5  represents  a 
side  elevation  of  a  bolting  machine,  the  inclosing  doors 
hemg  remored,  in  order  that  the  internal  parts  may  the 
more  easily  be  seen :  a  a  a  a  represent  the  bars  of  the  frame 
upon  which  the  bolting  machinery  is  placed :  b  a  is  a 
wrought  iron  axis  :  upon  this  the  mace,  c,  is  fixed  by  a 
Screw  laaaama  are  six  semicircular  arms  of  iron,  only  four 
of  which  can  be  seen  in  this  view.  T%ese  arms  are  fixed  to 
and  support  a  wooden  cylindrictirim,  D,  and  thereby  form  a 
(tame  to  fix  a  net  upon ;  and  when  the  meal  enters  in  a 
stream,  it  has  the  effect  of  spreading  or  dispersing  it  equally 
over  the  upper  and  internal  surface  of  the  bolting  cloth :  b  h 
are  two  arms  of  iron,  fixed  alsoto  the  mace,  c  ;  two  similar 
Ones  are  fixed  in  the  same  mace  at  right  angles ;  and  n 
represents  another  mace,  fixed  on  the  same  axis,  having 
four  bars  or  arms,  cecc^  similarly  placed  and  fixed  in  it : 
dd  represent  two  pieces  of  duck,  five  oraix  inches  wide, 
fixed  at  each  end  to  the  arms  or  rods,  bb  and  cc.  Two 
similftr  pieces  of  duck  are  fixed  also  to  the  other  arms, 
the  edge  of  one  being  seen  at  €  e.  Each  of  these  pieces 
is  made  to  extend  alK)ut  an  inch  beyond  the  end  of  each 
arm,  and  the  whole  constitutes  a  winnow,  over  which  the 
bolting  cloth  ;is  drawn,  and  being  made  fast  to  the  rimy  d, 
by  the  running  string  before-named,  the  loops  fixed  to  the 
tail  leather  are  placed  in  the  hooks  of  my  patent  instru'* 
ment  or  spring,  and  then  the  most  peiiect  and  equal 
tension  wiH  be  efiected  upon  the  bolting  cloth ;  and  if  the 
beaters  are  adjusted  of  a  proper  distance  firom  the  cloth, 


akm  tke  moat  beneficial  ejBTect  will  be  produced*  It  ie 
Well  known  that  vtricms  circunetaneet  opmir  which  make 
it  neeestary  te  adjust  the  beaters  either  nearer  the  bolting 
eloth,  or  further  distant  from  it,  as  occasion  may  require* 
This  adjustment  is  attended  wi&  considerable  trouble  as 
the  bolting  machinery  is  at  ]>re8ent  constructed,  and  such 
trouble  and  loss  of  time  are  the  cause  of  very  frequent 
neglect  in  that  most  important  part  of  the  process.  To 
remedy  this  inconvenience  I  adopt  the  following  simple 
means.  Drawing  I,  fig.  2,  represents  an  end  view  of  a 
bolting  machine,  corresponding  with  fig.  1 :  b  e  is  a 
east>irOn  plate  or  ring,  let  into  a  recess  formed  in  the  tail 
board,  f  p  f»  It  is  confined  therein  by  the  hnclu^tBfffffp 
but  is  at  liberty  to  more  or  turn  concentric  with  the 
axis,  B,  of  the  reeL  Another  plate  or  ring,  exactly  similar 
in  every  particular,  is  let  into  a  recess  in  jfche  head  board, 
a  side  view  of  which,  is  seen  at  g  o,  in  fig.  1  •  These  plates 
have  in  each  six  grooyes,  as  shown  at  ggg  ggg,  in  fig*  9, 
equally  distant  from  each  other,  and  they  are  made  eccentric 
to  the  centre  of  the  ring ;  and  on  the  edge  or  periphery  of 
the  ling  or  plate,  a  few  teeth  or  cogs  are  formed,  which 
gear  into  a  pinion,  b,  fixed  upon  a  spindle,  i,  which  spindle 
will  be  best  seen  at  i,  in  fig.  1.  A  similar  pinion  is  fixed 
on  or  near  the  other  end  of  the  spindle,  i,  which  gears 
into  the  cast-iron  plate  let  into  the  head  board,  and  when 
the  spindle  is  turned  either  way,  both  the  plates  move 
simultaneously:  AAAA  A  A,  represent  six  radial  grooves  or 
slits  made  in  die  tail  board,  shown  by  dotted  lines  in  fig* 
2 ;  six  similar  slits  or  grooves  are  made  in  the  head  boards 
and  exactly  opposite  those  in  the  tail  board:  ttttit, 
represent  six  cylindrical  bolts  with  square  heads,  the  other 
ends  being  tapped  and  screwed  into  the  ends  of  each 
beater,  the  bolts  being  previously  passed  through  the 
eccentric  grooves  of  the  circular  plates  and  radial  slits  or 
grooves  in  the  head  and  tail  boards.  This  method  of 
comUntng  the  parts  will  be  easily  understood  by  carefully 
comparing  both  figures  of  drawing  L    When  a  winch  is 
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applied  to  the  squared  end,  be  it  at  the  head  or  tail,  as 
most  convenieiit,  of  the  spindle,  i,  fig«  1,  the  pinions  fixed 
to  it  being  geared  into  the  teeth  of  the  cast-iron  plates, 
E  E,  will  turn  them  partly  round,  and  these,  by  their  grooves 
acting  upon  the  bolts,  i  t,  Sec.  will  cause  the  heaters  to  expand 
or  contract  their  distance  from  the  cloth  with  the  greatest 
eaise  and  facility.     By  this  simple  contrivance  the  distance 

1^  of  the  beaters  may  be  adjusted  in  an  instant ;  and  by  the 

use  of  a  winnow,  instead  of  the  common  reel,  as  hereinde- 
scribed,  the  injurious  effects  of  the  reel  bars  upon  the 
cloth  will  be  avoided  most  completely.  As  the  outer 
extreme  edges  of  the  four  pieces  of  duck  pass  withi^ 
about  three  quarters  of  an  inch  of  the  beaters,  there  is 
always  an  open  space  of  eight  or  ten  inches  in  the  centre, 
round  the  axle,  from  the  inner  extreme  edges  of,  the 
winnow;  and  as  this  part  of  the  machinery  of  ,a  bolting 
mill  revolves  with  great  rapidity,  the  pieces  of  duck  set  the 
air  in  very  brisk  motion,  and  this  cifCttmstauce  tends  very 
powerfully  to  foice  the  flour  through  the  meshes  or  in* 
terstices  of  the  bolting  cloth,  while  the   instrument  or 

ft  spring  keeps  the  cloth  in  a  constant  state  of  tension  and 

tremulous  vibration,  thereby  preventing  any.  tendency  that 
the  flour  may  have  to  clog  and  fill  up  the  interstices  or 
meshes  of  the  bolting  cloth.  Fig.  3,  of  drawing  2,  repre- 
sents a  side  view  of  the  winnow  separated  from  the  bolting 
,  machine.  The  same  letters  of  reference  are  applied  to  the 
same  parts  as  in  dray^ing  1.  The  instrument  or  spring  is 
shown  fixed  upon  the  axle,  n,  in  ^  proper  place  to  have 
the  loops  of  the  bolting  cloth  applied  to  it.  And  in  order 
to  identify  and  distinguish  my  invention  more  particularly, 
I,  the  said  James  Ayton,  do  hereby  declare  that  my  in- 
vention consists  entirely  in  the  application  of  au  instru* 
ment  or  spring,  as  described  and  set  forth  in  figs.  4,  5, 

[  and  6,  of  drawing  2.    And  although  I  prefer  the  method  of 

constructing  the  universal  joint,  and  of  making  and  com* 
bining  the  springs  or  elastic  arms,  as  therein  described^ 
yet,  the  same  beneficial  effect  may  be  produced  by  using 
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spiral  springs  attached  to  noiv-elastic  arms/  fixed  to  a 
uniyersal  joint,  to  which  the.  loops  of  the  bolting  cloth 
may  be  applied,  or  in  many  other  simple  ways  known  to 
workmen,  without  departing  from  the  principle  herein 
contained,  namely,  that  of  applying  a  spring  to  give  ten- 
sion  to  the  bolting  cloth,  by  the  application  of  which  the 
dressing  of  flour,  meal,  and  other  substances,  will  be  j^ 

greatly  facilitated  and  improved.  * 

In  witness  whereof,  &c. 

OBSERVATIONS  BY  THK  PATENTEE. 

The  patent  for  making,  vending,  and  granting  a  licence 
t  o  use  the  adjusting  spring,  is  assigned  to  Messrs,  Black- 
more  and  Co.  Patent  Bolting  Cloth  Manufacturers,  of 
Wandsworth,  Surrey. 

A  bolting  mill  of  the  common  kind  is  found  to  dress  60 
per  cent  faster  by  the  application  of  the  Patent  Adjusting 
Spring  alone  I  but  with  the  apparatus  above  specified,  the 
rate  of  dressing  is  increased  in  a  still  greater  degree. 

At  Trowse  Mills,  near  Norwich,  (Mr.  Bell's)  by  this 
improved  mode  of  its  application,  in  the  presence  of  the 
following  eminent  master  miUers,  viz. 
Mr;  James  Bell,  Trowse ; 
Mr.  J.  CuUey,  Cossey ; 
Mr.  W.  Toll,  Keswick  ; 
Mr.  W.  Partridge,  North  Walsham  ; 
Mr.  S.  Parmeter,  Aylsham ; 
Mr.  J.  Coiman,  Stoke ; 

Mr.  Edward  Dent,  for  Messrs.  Culleys  and  Pratt, 
Hellesdon  ; 
the  result  of  two  hours'  trial,  through  two  of  Messrs. 
Blackmore .  and  Co.'s,  No.  16,  Patent  Bolting  Cloths, 
one  on  the  old  reel,  the  other  with  the  patent  spring  and 
new  apparatus,  driven  by  the  same  power,  at  a  fair  speed, 
and  at  the  same  time,  was  as  follows  :  ■  Sadu.  at    lb. 

By  the  old  mill  were  well  dressed   6    6    6 

By  the  patent  spring  and  new  apparatus  were 
well  dregsed  . ,  4 • ••..•■••••  8  12    6 
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do  believe  this  said  specification  doth,  in  all  respects,  fuUy^ 
and  without  reserve  or  disguise,  comply  with  the  proviso 
in  our  said  hereinbefore  in  part  recited  letters  patent  con- 
tained ;  and  do  hereby  intend  to  maintain  our  exclusive 
right  and  privilege  to  our  said  invention. 
In  witness  whereof,  &c.  &c. 

OBSERVATIONS  BY  THE  PATENTEES. 

The  principle  of  this  improvement  is  simply  in  the 
power  which  any  alkaline  sulphuret  has  of  converting  oil, 
resin,  &c.  into  soap,  as  well  as  potash,  or  soda,  coxmected 
with  the  peculiar  facility  which  the  bleacher  possesses,  of 
getting  quit  of  the  sulphur  in  the  operations  which  follow, 
after  it  has  effected  the  purpose  of  an  alkali.  From  the 
comparative  cheapness  that  the  sulphuret  can  be  made, 
and  also  from  those  materials  from  which  it  can  be  ob- 
tained, being  always  in  such  abundance  at  home,  it  may 
render  the  manufactories  connected  with  bleaching  inde«. 
pendent  of  any  political  interruptions  which  might  affect 
the  supply  of  potash  from  abroad. 

The  great  obstacle  with  which  the  makers  of  alkali  from 
the  sulphates  of  soda  and  potash  have  to  contend,  sepa- 
rating the  sulphur  from  the  sulphuret,  is  entirely  avoided; 
for  it  will  answer  the  intention  of  the  bleacher  in  dissolv- 
ing the  oil,  resin,  8cc.  contained  in  goods  made  from 
hemp,  flax,  or  cotton,  and  thus  expose  the  bare  fibre  to 
the  bleaching  effects  of  the  acids  and  atmosphere  which 
follow  in  the  process,  as  well  confined  with  sulphur  as  free 
from  it ;  and  the  immersion  in  acids  and  spreading  on  the 
ground-works,  the  goods  must  go  through  whatever 
alkali  is  used,  will  as  effectually  precipitate  the  sulphur 
and  remove  the  green  stain,  as  any  thing  that  could  be 
applied  for  that  purpose  alone. 

The  bleacher  who  makes  his  own  chemic,  is  well  situ- 
ated for  working  upon  this  plan  to  advantage,  because  he 
has  not  only  in  the  sulphate  of  soda,  contained  in  the  refuse 
of  his  stills,  the  supply  of  a  material  for  making  his  sut 
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phuret,  Mrhich  will  be  equal  to  the  demand  he  has  for  it, 
but  it  can  be  made  into  the  article  he  wants,  by  the  most 
cheap  and  easy,  means.  If  he  has  a  pit  near  his  stills 
made  water-tight,  he  has  only  to  spread  a  layer  of  small 
pit  coal  in  the  bottom  of  it,  and  when  the  stills  are 
wrought  off,  let  the  residuum  run  upon  it;  upon  this 
spread  another  layer  of  small  coal,  and  so  on  in  alternate 
layers.  When  it  is  dug  out,  it  is  tak^p  to,  and  thrown  into 
a  reverberatory  furnace,  the  only  apparatus  wanted,  and 
which  is  not  larger  or  more  expensive,  though  differing  a 
little  in  construction  from  those  in  common  use,  for 
baking  th^  bleachers'  ashes  from  the  spent  leys  of  potash : 
no  notice  need  be  taken  of  the  manganese,  as  this  will  se- 
parate in  the  filtering  vessels.  One  bushel  of  common  salt 
used  in  making  bleaching  liquor,  or  powder,  will  return 
from  this  furnace  about  one  hundred  weight  of  sulphuret ; 
and  from  eight  to  ten  hundred  weight  of  this  ash  wilt 
yield  alkaline  ley  sufficient  for  bleaching  one  ton  of  linen 
yam.  The  cost  of  this,  where  coals  are  8s.  per  ton,  in- 
cluding every  expense,  will  be  about  Is.  per  hundred 
weight. 

In  the  application  of  these  leys  there  is  only  one  point 
to  which  it  will  be  necessary  for  the  bleacher  to  pay  atten- 
tion. This  arises  from  the  greater  quantity  of  solid 
matter,  the  amount  of  the  sulphur  contained  in  these  leys, 
than  is  contained  in  the  leys  of  potash  :  and  from  this  cir- 
cumstance, when  a  boil  of  goods  is  finished,  and  the  spent 
leys  are  to  be  run  off,  care  should  be  taken  to  cool  and 
rinse  them  well  with  cold  water ;  otherwise,  if  they  are 
suffered  to  get  dry  in  the  pan  before  washing,  the  solid 
matter,  which  has  been  dissolved  in  the  ley,  will  fix  upon 
the  goods  and  discolour  them.  The  same  care  will  also 
be  required  in  bucking ;  but  this  process,  for  middle 
works,  for  yams  at  least,  may  be  omitted,  and  a  cheaper 
and  more  expeditious  plan  substituted  for  it,  by  using  cold 
ley  in  the  chemic  troughs  in  this  way.  When  the  chemic 
is  exhausted,  run  it  off ;  and,  having  command  of  water 
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to  run  into  the  troughs,  fill  them  instantly  urith  clefti^ 
water,  and  wash  the  goods  by  taming  for  a  few  minutes 
the  rollers  on  which  the  yam  still  remains.  This  water  i9 
then  let  off^  and  about  four  inches  more  water  run  in.  This 
being  mixed  with  a  small  quantity  of  cold  ley,  the  rollers 
are  again  turned  for  a  short  time,  till  all  excess  of  acid  is 
neutralized,  and  the  yam  is  saturated  with  an  excess  of 
alkaline  ley.  This  nearly  exhausted  alkaline  ley  is  then 
nm  off;  the  troughs  are  again  filled  with  water,  and  the 
yam  is  washed  upon  the  rollers  as  before.  It  is  then  taken 
off  the  rollers,  and  wrung  and  shaken  for  spreading. 

The  advantages  which  this  process  will  be  found  to 
possess  orer  boiling  and  buckings  are  not  only  a  saving  of 
time,  labour,  and  fuel,  and  at  the  same  time  requiring  no 
care  to  prevent  foul  ley  from  evaporating,  drying,  and 
discolouring,  as  in  the  two  former  operations,  but  there 
will  be  a  great  saving  of  weight  in  the  yam  treated  in  this 
way.  Whether  this  saving  may  arise  from  the  quietness 
of  the  process  causing  the  goods  to  pass  througii 
several  stages  of  their  progress  without  any  change  of 
position,  and  from  the  hanks  on  the  chemic  rollers  always 
moving  through  the  fluid  in  the  direction  of  the  length 
of  the  thread,  which  may  tend  as  much  to  lay  any 
loose  fibres  more  closely  to  the  body  of  them  and  preserve 
weight;  whereas  in  boiling  and  bucking,  where  the  motion 
of  the  fluid  is  quite  the  reverse,  acting  cross^way  of  the 
thread)  there  is  a  tendency  to  loosen  and  detach 
them,  and  Ipse  weight.  Whether  this  may  be  thought 
sufficient  to  account  for  the^  saving  of  weight  is  not  mate* 
rial ;  but  the  fact  is  certain^  and  is  of  considerable  im-* 
portance  to  the  manufacturer. 
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Flan  for  building  a  Tuimel  under  the  river  Thatnes,  for  foot  pa4ieng€r$  ; 
the  original  project  by  Mr.  Chaklxs  Wyatt^  late  of  Bedford  Row  ; 
tbe  mode  of  operating  by  Mr,  John  Isaac  Hawkins, 


Abstracted  from  the  Papers  and  Documents  of  the  '^  Thames 

Abghway  Company.' 
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Width  of  the  river  at  high  water,  847  feet 

Ditto  at  low  welter  • •  • .  •  •  649  feet 

Greatest  depth  at  high  water    ^  •    38  feet  7  inches 
Ditto  at  low  water 16  feet  9  inches 

It  is  proposed  to  make  a  brick  tunnel,  of  a  cylindrical 
form,  10  feet  9  inches  in  diameter  oatside,  and  8  feet  d 
inches  inside^  leaving  13-|-  inches,  or  one  brick  and  half, 
for  the  thickness  of  the  wall.  The  tunnel  to  be  built  in 
lengths  of  50  feet  each,  and  floated  over  the  required 
situation,  where  they  are  to  be  sunk  into  a  trench  prepared 
for  their  reception,  and  afterwards  covered  over  with 
earth,  even  with  the  bottom  of  the  river. 

The  particulars  of  tl^e  operation  are  detailed  as  follows  : 

1.  In  a  dock  communicating  at  pleasure  with  the  river, 
build  a  cylinder  with  bricks  laid  in  Roman  cement,  50 
feci  in  length. 

2.  Let  the  ends  of  the  cylinder  be  formed  into  steps 
and  other  projections,  to  keep  it  even  with  the  other  cylin- 
ders to  which  it  is  to  be  joined. 

3.  Close  the  opening  at  each  end  with  an  hemispherical 
wall,  and  in  the  upper  part  of  the  cylinder,  about  6  or  7 
feet  from  one  end,  fix  a  cast  iron  tube,  of  6  inches  bore, 
having  a  conical  plug  ground  into  it.  To  the  lower  end 
of  this  tube  screw  or  bolt  another  tube,  8  feet  3  inches 
long,  and  on  the  upper  end  screw  or  bolt  a  pump,  of 
rather  larger  diameter,  reaching  at  least  46  feet  perpen- 
dicularly above  the  cylinder. 

4.  At  6  or  7  feet  from  the  other  end  of  the  cylinder, 
insert  a  piece  of  iron,  into  which  screw  a  mast,  standing 
parallel  with  and  reaching  the  same  height  as  the  pump, 
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being  also  of  the  same  diameter.  Both  these  must  be 
supported  by  braces^  screwed  into  pieces  of  iron  fixed  in 
the  brickwork.  The  axes  of  the  pump,  mast^  and  cylinder, 
must  be  all  in  the  same  vertical  plane. 

6.  At  the  distance  of  12^  feet  from  the  ends,  let  into 
the  upper  part  of  the  brickwork  two  iron  hooks,   strong 
enough  to  suspend,  in  water,  the  cylinder  with  its  ap- 
pendages.   These  hooks  may  be  supported  by  iron  hoops 
,  inclosing  the  cylinder. 

6.  Fix  a  cock  in  one  end  of  the  cylinder,  near  the  bottom, 
having  a  lever  worked  by  a  connecting  rod  40  feet  long. 

7.  A  mati  hole,  secured  by  a  strong  iron  plate,  should 
be  left  at  the  top  of  the  cylinder,  in  case  it  may  be  found 
necessary  to  examine  the  inside. 

8.  Put  inside  the  cylinder,  for  ballast,  paving  stones 
enough  to  form  a  pavement  5^  feet  wide,  and  a  sufficient 
quantity  of  pig  or  other  iron,  to  make  it  float  with  the 
masts  upright. 

9.  Admit  water  into  the  dock  to  float  the.  cylinder ; 
shift  the  ballast  till  it  floats  upright ;  secure  the  man  hole, 
and  force  the  cylinder  under  water,  where  it  should  be 
kept  for  some  time.  When  the  work  proves  to  be  water 
tight,  take  down  the  pump  and  masts,  with  their  braces, 
observing  to  mark  them  so  that  they  may  be  put  up  again 
in  the  same  situations. 

10.  While  the  cylinder  is  under  preparation,  dig,  in  the 
deepest  part  of  the  river,  and  in  the  line  where  the  tunnel 
is  to  be  laid,  a  trench  deep  enough  for  the  cylinder  to  lie 
in,  with  its  upper  part  about  6  feet  below  the  bed  of 
the  river. 

11.  To  form  a  scaffold  for  letting  down  the  cylinders, 
provide  six  bases  of  cast  iron,  having  spikes  at  the  under- 
sides, somewhat  like  a  harrow,  to  keep  them  from  sliding 
along  the  bed  of  the  river ;  each  base  having  three  sockets, 
to  receive  as  many  balls,  armed  with  ferrules,  into  which 
common  scaffold  poles  are  fixed. 

12.  Lash  together  the  three  poles  so  that  they  stand 
perpendicular  to  the  plane  of  the  base^ 
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13.  Fix,  by  means  of  the  poles,  three  of  the  bases  in  a 
line  on  each  side,  near  the  edge  of  the  trench,  16  feet  apart. 

14.  Lay,  across  a  barge,  a  platform,  containing  two 
windlasses,  of  the  double  barrelled  kind,  25  feet  asunder, 
each  10  feet'  long ;  the  larger  diameter  2  feet,  and  the 
smaller  20  inches ;  moor  the  barge  over  the  trench,  untie 
the  three  poles  belonging  to  each  base,  and  tie  them  to 
those  of  the  adjoining  bases  and  to  the  platform,  so  that 
they  form  supports  and  braces  for  it. 

16.  To  counteract  the  specific  levity  of  the  scaffold, 
load  the  bases  with  pigs  of  iron,  let  down  by  ropes,  the 
ends  of  which  may  be  made  fast  to  the  scaffold. 

16.  Put  a  rope  of  at  least  2  inches  diameter  on  each 
windlass,  to  suspend  the  cylinder  by,  and  a  pulley  on 
each  rope. 

17.  A  steel  spring  should  be  laid  under  each  axis  of  the 
windlasses,  to  indicate,  by  the  degree  of  flexure,  what 
force  is  at  any  time  exerted  on  the  ropes,  by  which  means 
it  will  be  easy  to  guard  against  overstraining  them. 

18.  The  cylinder  may  be  guided  in  any  lateral  direction, 
by  small  ropes  fastened  to  the  scaffold,  and  acting  on  the 
suspending  ropes  at  a  distance  below  the  windlasses. 

19.  Thus  much  being  prepared,  tow  the  cylinder  over 
its  destined  situation^  within  the  scaffolding ;  attach  the 
puUies  of  the  windlasses  to  the  suspending  hooks,  and 
erect  the  pump  and  mast  in  their  places  ;  turn  the  cock  so 
as  to  let  in  as  much  water  as  will  give  to  the  whole  a 
small  degree  of  specific  gravity  more  than  water ;  ease  it 
down  gradually  by  the  windlasses,  until  it  arrive  at  its 
proper  place,  which  will  be  known  by  the  tops  of  the 
pump. and  masts  being  in  a  line  with  fixed  points  on 
the  shore. 

20.  Throw  in  earth  to  surround  the  cylinder,  and  when 
it  is  properly  bedded  let  in  water  equal  to  the  weight  of 
the  pump,  masts,  and  braces,  and  after  drawing  the  pump 
buckets,  and  forcing  the  conical  plug  into  its  place,  the 
whole  of  these  may  be  taken  away,    after  which  the 

VOL.  II.  D 
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cylinder  may  be  covered  with  eietrtb  taken  from  tbe  n^xt 
eiceavation,  even  with  th^  bottom  of  the  river^  ea^cept  tb|^ 
^nd6>  which  mu9t  be  guarded  till  the  next  lengths  are  down. 

21.  Remove  the  scaffolding  to  a  oew  aituatioot  for 
putting  down  the  next  length,  which  will  be  proceeded 
with  in  the  same  manner  as  the  first,  taking  care  that  th^ 
ends  of  the  cylinders  be  made  to  fit  each  other  and  brought 
into  contact;  but  should  this  not  be  perfectly  effectedi 
the  surrounding  earth  will  form  a  sufficient  barrier  (o  tbo 
water,  until  it  can  be  ^topped  from  the  inside. 

32.  Five  hundred  and  forty  four  feet  being  Jet  down  io 
one  line,  Reclining  about  2  feet  to  the  southward^  an  as« 
cent,  rising  one  in  ten,  is  to  be  added  to  each  end ;  that 
at  the  North  196  feet  long,  and  at  the  South  330  feet. 
From  the  top  of  each  of  these  ascents  a  spiral  wayi  hpivipg 
winding  stairs  within  it,  will  afford  to  the  passengjers  the 
choice  of  going  up  either  by  an  easy  acclivity,  or  by  the 
stairs,  according  as  they  consult  their  ease  or  value  tbeiv 
time.  The  spiral  pathway  and  stairs  will  be  best  made  of 
cast  iron ;  the  walls  will  of  course  be  of  brick* 

23.  When  the  whole  of  the  cylinders  are  put  down  and 
well  covered,  break  down  the  hemispherical  walls,  one  at 
a  time ;  draw  the  water  from  the  spaces  between  them, 
stepping  with  cement  ^ny  fissures  which  may  be  found ; 
take  away  the  iron  tubes  that  were  ecrewed  under  the 
pumpi  and  fiU  up  the  man  holes  with  brickwork*  It  will 
be  proper  to  begin  opening  the  tunnel  from  the  South  aide, 
and  when  the  walls  are  broken  down  as  far  as  the  lowest 
point,  make  a  hole  down  to  the  present  drift,*  through 
which  all  the  water  may  afterwards  pass,  and  be  pumped 
vp  by  the  steam-engine  already  erected. 

24.  Lay  the  pavement  and  plaster  the  walls  with  Roman 
cement  \  build  the  spiral  ways  at  the  extremities,  and 
place  about  nine  Argand  lamps  in  the  straight  parts,  and 

*  An  sceouBt  of  the  drift  )ierc  referred  to  will  be  fbond  ta  vol.  xf  r. 
of  the  Mcoad  serif  •  of  Hm  work* 
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BIS  or  eight  in  tha  spiral  ways.  These,  howeTer,  may  be 
lighted  in  the  day  time  by  means  of  windows  opening  intQ 
i^nk  areas. 

25*  In  order  to  guard  egainst  any  accident,  from  tha 
water  in  the  cylinders  acquiring  a  momentum  by  one  end 
being  let  down  faster  than  the  other,  a  few  partition  walls 
may  be  bnilt,  dividing  the  space  containing  the  water  into 
difiPerent  compartments ;  the  walls,  however,  should  have 
holes  in  them,  to  suffer  the  water  to  pass  from  one  com- 
partment to  the  other  slowly,  so  that  they  may  all  be 
emptied  by  one  pump. 

26.  Should  any  part  of  the  bed  of  the  river  on  which  a  base 
of  the  scaffold  i^  to  rest,  be  too  soft  to  give  it  proper  support, 
one  or  more  e;8:tra  bases  and  poles  may  be  put  dowu,  anfl 
the  pole^  tied  to  the  weak  part,  or  the  suspected  ba^e 
loaded  with  a  much  greater  weight  than  it  is  expected  to 
bear  in  use,  and  this  weight  removed  on  attaching  the 
cylinder  to  the  wipdlasses.  In  case,  after  the. cylinder  ia 
attached  to  the  windlasses^  ope  of  the  bases  should  sink 
so  much  as  to  throw  the  cylinder  out  of  its  place  mor^ 
than  can  be  corrected  by  the  side  ropes,  the  oylinder  mus| 
be  lightened,  the  defective  base  forced  down  by  weights, 
tiie  |5caffold  untied,  and  tied  again  in  its  place* 

27.  A  channel,  nearly  as  deep  as  any  part  of  the  river, 
existing  within  a  few  feet  of  low  water  n^ark  in  the  South 
side  of  the  river,  an  opportunity  is  afforded  of  m%kipg  a 
complete  trial  of  the  plan  at  a  small  expence.  Jn  putting 
down  five  50  feet  lengths,  which  would  reach  from  that 
channel  to  some  distance  in  shore,  every  diffipulty  must 
be  met  with  that  is  likely  tp  occur  in  the  whole  distance, 
and  the  strength  and  fitness  of  the  materials,  together 
with  the  ease  or  difficulty  of  stopping  out  the  water  ^t  the 
joints  be  accurately  ascertained ;  for,  when  these  five 
lengths  are  in  their  places,  all  the  end  walls,  except  that 
against  the  river,  may  be  broken  down,  and  the  work 
examined  from  the  inside. 

28.  An  experiment  ou  a  smaller  scale  might  be  made, 

n2 
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by  putting  down  two  25  feet  lengths  in  the  channel  above- 
mentioned,  and  erecting  a  shaft  of  wood  over  one  of  the 
man  holes,  reaching  to  high-water  mark^  and  supported 
by  the  scaffold.  A  man  may  then  go  down  to  examine 
the  inside  of  the  cylinders  and  of  the  joint. 

N.  B.  An  experiment  with  two  25  feet  lengths   was 

commenced  in  1 8 1 0,  and  finished  in  1 8 1 1 ,  by  Mr.  Hawkins, ' 
for  an  account  of  which  see  Repertory,  vol.  xxiv.  page  18. 


On  the  Recovery  of  Land  from  the  Sea.    By  Mb.  James  Biacxbuen,' 

Land  Surveyor,  Loihbury. 

The  art  of  embanking  and  draining  is  perhaps  one  of 
the  most  ancient,  for  we  find  that  those  nations  which 
have  been  most  famous  for  their  works  of  art,  have  prac- 
tised it  to  a  great  extent.  The  Egyptians  appear  to  have 
been  the  first  nation  on  record  that  recovered  lands  from 
the  water  ;  Sesostris  first  embanked  the  cities  on  the 
banks  of  the  Nile ;  and  Sabecon,  the  Ethiopian,  employed 
all  persons  condemned  to  death  in  the  same  undertaking* 
The  Babylonians  were  next  in  this  art,  for  Sir  W.  Rawleigh, 
in  his  history  of  the  world  (giving  a  reason  why  so  little 
is  written  of  Belus,  who  succeeded  Nimrod,  the  first 
Assyrian  Monarch),  says,  he  spent  much  of  his  time  in 
disburthening  the  low  lands  of  Babylon,  and  drying  and 
making  firm  ground  of  all  those  great  fens  and  overflown 
marshes  which  adjoined  to  it.  Herodotus,  speaking  of 
Semiramis,  Queen  of  Babylon,  says  *'she  raised  banks 
throughout  the  whole  level  worthy  of  observation ;  whereas 
before  she  did  so,  it  was  wont  to  be  drowned  by  water :  '* 
and  again,  that  Nitrocis,  another  Queen  of  the  same 
Empire,  raised  banks  on  the  verge  of  the  river,  for  bigness 
and  height  wonderful  to  behold. 

In  Thessaly,  a  lake  near  the  hills  Pelion,  Ossa,  Olympus, 
and  Pindus,  and  which,  with  the  rivers  in  the  neighbour- 
hood, made  all  Thessaly  a  sea,  was  recovered  by  cutting 
a  passage,  by  which  it  flowed  into  the  ocean,  and  is  now 
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a  place  of  great  fertility.  ''  Of.  Acamania  this  is  observ- 
able, that  where  Achilois,  a  river  of  that  country >  runs  into 
the  sea,-  it  hath  already  made  continent  one  half  of  the 
islands  called  Echinades ;  and  that  the  fable  goes,  that 
Hercules  here  encountering  with  Achilois  (who  is  said  to 
have  transformed  himself  into  a  bull,  because  of  the  roaring 
noise  of  the  river),  broke  off  one  of  his  horns,  and  gave 
it  to  Oeneus,  in  pledge  of  his  marriage  with  Deianira  his 
daughter.  They  who  collect  truth  out  of  fables  say,  that 
Hercules,  who  was  generally  beneficial,  for  the  sake  of 
Oeneus  his  father-in-law,  restrained  the  exorbitant  over- 
flowing of  the  river  with  banks  and  trenches,  and  drained 
a  great  part  of  the  adjacent  country ;  and  this  was  the 
cornucopia  which  the  poets  made  the  emblem  of  plenty/' 

Not  only,  however,  did  the  Grecians  practise  this  art, 
for  we  find  several  instances  in  which  it  was  done  among 
the  Romans.  In  the  year  593,  when  L.  Anicius  Callus 
and  Cornelius  Cethegus  were  consuls,  the  senate  directed 
their  attention  to  the  improvement  of  a  great  level  of  waste, 
lying  under  water  in  Latium,  about  40  miles  from  Rome, 
and  engaged  a  part  of  the  army,  then  unemployed,  in  the 
undertaking ;  decreeing  that  one  Consul  should  attend 
the  enemy  in  Gallia,  and  the  other  undertake  the  recovery 
of  the  Pompeian  Marshes.  This  immense  undertaking 
was  accomplished,  and  twenty-three  towns  were  erected 
on  the  land  which  the  sea  had  covered.  But,  in  after 
times,  when  civil  discords  distracted  the  empire,  the  em- 
bankments were  neglected,  and  the  land  again  inundated  ; 
although  they  were  ultimately  twice  drained  by  the  Em- 
peror Trajan,  and  Theodoricus,  King  of  Italy.  Th^  fens 
about  Placentia  were  drained  by  Scaurus  ;  and  the  terri- 
tory of  Ferrara  is  yet  secured  by  banks  and  works  which 
hinder  their  inundation,  particularly  by  the  help  of  the 
Rotto  di  FicaroUo  and  Ramo  di  Polistella* 

The  country  of  Gallia  Cisalpina  abounds  with  rivers, 
especially  that  territory  belonging  to  the  Venetians,  which, 
lying  fiat  and  towards  the  sea,  became,  by  the  flowing  of 
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the  tided;  a  fenny  marsh ;  but  by  the  help  of  trenches  anil 
banks,  in  such  a  manner  aa  were  long  before  experimented 
in  Lower  Egypt,  some  part  thereof  has  been  drained  and 
made  useful  for  tillage.  The  drainage  and  embankments 
of  the  Fucine  Lake  was  a  work  of  great  magnitude,  accom* 
plished  by  the  Romans.  The  Emperor  Claudius  employed 
30,000  men,  for  the  space  of  seven  years,  upbn  this  work ; 
and  although  it  was  not  accomplished  by  him,  yet  Adrian, 
the  successor  of  Trajan,  completed  the  recovery. 

In  the  Belgic  Provinces,  or  Flanders,  recoveries  of  most 
extensive  tracts  of  fen  and  marsh  land  have  been  effected ; 
for  we  find  that  Csesar's  conquests  were  opposed  by  them ; 
and  a  learned  writer,  Uridius,  affirms,  that  where  now  is 
situated  the  territory  of  Fumes  were  mighty  fens,  extending 
to  the  main  ocean.  Dugdale  says,  *^  Much  could  I  say, 
from  the  authority  of  authentic  historians,  to  manifest  how 
full  of  marshes,  lakes,  and  fens,  this  country  anciently 
was,  though  now  there  is  little  appearance  of  it ;  for,  by 
the  industry  of  the  inhabitants,  they  are  so  banked  and 
drained  that  the  fertility  of  it  hath  made  it  one  of  the 
richest  and  most  populous  countries  in  the  world." 

"  Holland,**  says  Bertius,  "  is  the  gift  of  the  ocean  and 
of  the  river  Rhine.**  And  Kannius  informs  us,  that 
Holland  is  the  gift  of  the  North  wind  and  of  the  river 
Rhine,  and  was  in  the  beginning  no  more  than  a  higher 
place  than  ordinary,  over  which  the  tides  did  usually  flow ; 
but  that,  by  some  extraordinary  agitation  of  the  sea,  sand 
heaps  were  raised,  around  which  the  inhabitants  of  the 
adjacent  shores  made  banks,  to  keep  them  from  their 
original  state  :  the  Batavians,  a  nation  of  Germany,  were 
the  first  to  make  any  efiicient  embankment  of  that  country. 
The  Danes  and  the  Normans,  on  their  invasion,  preserved 
them  in  the  state  the  Batavians  had  left  them,  and  the 
Saxons  contributed  to  the  same  work. 

Great  quantities  of  land  have  been  reclaimed  on  the 
banks  of  the  Loire,  in  France ;  and  it  is  well  known  that 
Frieseland,  Zeeland,  and  Holstein,    in  part  owe  their 
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ezittence  to  the  embankments  of  iheir  ehoree.  Pid  v^ 
need  seek  for  further  proofs  of  these  undertakings  having 
been  accomplished  in  other  countries^  we  know  that  the 
''Celestial  Empire"  gave  to  China  two  of  her  fairest 
proTinces,  by  the  same  spirit  of  honourable  enterprise. 

The  governments  of  the  nations  that  have  practised 
this  art  have  always  considered  the  acquisition  of  addi- 
tional territory  to  be  of  great  national  importance ;  but  it 
oannot  for  a.  moment  be  doubted^  but  that  to  us,  whose 
insular  situation  deprives  us  of  neighbouring  unoccupied 
provinces,  to  which  our  teeming  population  may  emigrate, 
the  acquisition  of  portions  of  land  adjoining  our  shores  is  of 
far  greater  moment ;  yet  obviously  true  as  is  this  assertion, 
it  is  alike  extraordinary  and  unaccountable  that  fine  tracts 
of  land,  presented  twice  every  day  to  the  observation  of 
the  public,  should  be  lost  to  all  those  purposes  for  which 
they  are  so  admirably  adapted.  Commons  have  been 
inclosed  at  such  an  expense,  that  the  land  in  many  cases 
is  not  worth  the  cost,  and  the  industrious  cottagers  have 
thereby  often  been  deprived  of  one  mean  of  comfort  and 
support ;  but  here  is  land  rich  in  its  quality,  capable  o. 
producing  the  finest  crops,  lost  to  the  country,  for  the 
want  of  that  exertion  which  has  been  so  liberally  extended 
to  other  undertakings,  which  in  comparison  to  this  are 
insignificant  indeed. 

It  is  stated  by  Mr.  Beatson,  in  the  second  volume  of 
"  Communications  to  the  Board  of  Agriculture,"  and  by 
Mr.  Loudon  in  his  work  on  Gardening,  that  there  are  yet 
about  three  millions  of  acres  (or  one  fifteenth  part  of  the 
whole  country)  on  the  English  and  Scotch  coasts  which 
might  be  recovered  and  added  to  the  kingdom,  and  which 
would  prove  as  valuable  land  as  any  part  already  in  culti- 
iration.  No  computation  has  been  made  of  the  quantity 
that  may  be  reclaimed  in  Ireland,  but  it  cannot  be  leas 
than  one  million  of  acres,  which,  if  recovered,  would  give 
to  that  country  advantages  most  apparent.    This  caleti-^ 
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lation/  however,  must  of  course  be  in  some  degree  spiecu* 
lative,  as  no  survey  has  ever  taken  place ;  but  that  the 
reader  may  judge  how  large  is  the  quantity  that  may  be 
recovered,  it  should  be  stated,  that  every  particle  of  land, 
whether  fen,  marsh,  or  waste,  from  which  the  very  lowest 
ebb  tides  recede,  may  be  embanked,  drained,  and  put 
into  cultivation.     It  has  been  objected  by  some,  that  a 
considerable  poiiion  of  the  land  so  presented  would  not 
be  worth  recovering ;  this  however  is  a  mistake :   Mr. 
Loudon  (than  whom  no  man  is  more  capable  of  giving  an 
opinion  on  this  subject)  says,  that  '*  no  kind  of  land 
whatever  can  be  gained  from  the  sea  which  is  not  valuable, 
because  it  can  be  flooded  at  all  times  by  the  sea,  and 
frequently  by  fresh  water.     By  flooding,  the  most  barren 
land,  with  only  an  inch  or  two  of  soil,  will  bear  excellent 
pa&ture,  and  much  land  that  is  often  reckoned  barren  and 
useless  is  partly  composed  of  broken  shells,  which  contain 
considerable    portions    of   calcareous    earth,    admirably 
adapted  for  productiveness."    Indeed  the  value  of  land 
recoverable  from  the  sea  is  not  sufficiently  understood. 
The  staple  soil  is  well  known  to  be  variable  in  its  quality 
and  produce,  but  the  recovered  land  most  frequently 
consists  of  soil  from  three  to  four  feet  in  depth,  containing 
fine  vegetable  matter,  the  remains  of  sea-weed,. marine 
animals^    and  other  substances  deposited  by  the  tide, 
saturated  with  salt,  and  so  extremely  fertile,  that  in  many 
instances  it  has  been  cropped  for  twenty  years  incessantly 
without  manuring. 

Mr.  Harriott,  who  received  from  the  Society  for  the 
Encouragement  of  Arts  and  Sciences  a  gold  medal  for 
recovering  land,  in  his  "  Struggles  through  Life,"  says, 
*^  I  think  it  a  reproach  to  this  country  that  so  many 
thousand  acres  of  rich  valuable  salting  land  should  lie 
waste,  whioh  at  a  moderate  expence  may  be  inclosed." 

In  a  few  instances,  however,  adventurous  men  have 
availed  themselves  of  the  advantages  offered,  and  have 


Recoviry  of  Land  fnwi  the  Sea.  41 

iQclosed  land  which  has  proved  fortunes  to  themselves  and 
their  families.  This  has  been  particularly  accomplished 
in  the  counties  of  York^  Lincoln,  and  Norfolk. 

In  the  county  of  Lincoln  Mr.  Young,  in  his  Agricultural 
•View  of  Lincolnshire,  informs  us  that  several  embank- 
ments and  drainages  have  taken  place,  particularly  East 
and  Wildmore  Fens,  which,  after  their  recovery,  were 
estimated  to  be  worth  two  millions  of  money.  Deeping 
Fen,  a  very  extensive  tract  near  Spalding,  was  also  re- 
covered, increasing  it  in  value  600  per  cent.  ^  In  the  long 
reach  which  extends  from  Tattersal  to  Lincoln,  between 
20  and  30  square  miles  of  country  were  reclaimed ;  and  in 
the  parish  of  Long  Sutton  ten  thousand  acres  have  been  re- 
deemed from  the  sea.  Indeed  so  numerous  have  been  the 
recoveries  in  this  county,  that  it  is  calculated  that  within 
forty  years  no  less  than  one  hundred  and  fifty  thousand 
acres  have  been  rendered  fertile,  which  previously  were 
sterile  and  unproductive. 

.  Near  Chester,  the  River  Dee  Company  has.  gained 
many  acres  from  the  sea,  which  have  been  divided  into 
different  beautiful  farms,  the  whole  paying  a  rental  of 
more  than  2000/.  per  annum.  The  Society  for  the  En* 
couragemeut  of  Arts  and  Sciences  has  awarded  gold 
medals  to  several  individuals  who  have  recovered  several 
thousand  acres  in  different  parts  of  the  kingdom.  Mr. 
Maddock  has  reclaimed  a  fine  property  in  Wales,  on 
which  the  town  of  Tre-maddock  is  built ;  and  although 
the  circumstances  of  that  case  are  peculiar,  it  will  even* 
tually  prove  a  beneficial  undertaking.  The  Earl  of 
Morley  has  reclaimed  a  considerable  quantity  of  land 
near  Plymouth  ;  and  the  Bentinck  family,  in  Norfolk. 

These  are  all,  comparatively,  modern  instances  of  the 
practice  of  the  art  of  embanking  and  draining :  but  we 
have  many  in  which  it  was  done  by  the  Romans  and  our 
ancestors  to  a  great  extent.  Holland  Fen,  in  Lincoln- 
shire, estimated  to  contain  one  hundred  thousand  acres, 
is  undoubtedly  a  recovery  in  part  effected  by  the  Romans. 
Romney  Marsh,  in  whioh  fifty  thousand  acres  are  em*> 
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btitiked,  k  a  w6rk  which  iDagdale  attributed  to  t]i«  MM 
pe6flt.  Hatfield  Chas^^  Yorkshire,  containing  .Ainetf 
thousand  acres,  was  drained  in  the  reign  of  Charles  I.  $ 
and  the  far*famed  great  Bedford  Level,  extending  no  less 
tlian  sixty^ight  miles,  and  into  six  counties,  was  effectually 
recovered  from  its  inundated  state  in  the  year  1649.  Many 
other  instances  might  be  produced,  were  not  these  suf* 
ficient  to  prove  that  the  process  has  also  been  successfidly 
prosecuted  ip  our  own  country. 

Added  to  these  facts,  which  illustrate  the  practicability 
of  the  proposed  undertaking,  we  may  quote  the  testi* 
monies  of  many  scientific  men,  whose  opinions  on  the 
Subject  hive  been  submitted  to  the  world.  Such  was  Mr. 
Beatson^s  opinion  on  that  immense,  though  practicable 
ttndertaking,  the  recovery  of  Lancaster  Sauds.  *'  A 
thousand  difliculties,"  says  he,  '*  would  have  immediately 
tHarted  up  to  such  a  proposal,  which,  to  a  more  expanded 
mind,  appear  perfectly  practicable  to  overcome ;  what 
then  must  they  think  who  are  for  all  things  remaining  in 
itatu  quo,  when  they  are  told  that  it  was  proposed  to  ex- 
clude the  sea  from  a  tract  of  thirty-eight  thousand  seven 
hundred  and  ten  acres-,  which  form  a  bay  exposed  to  n 
south-westerly  wind,  more  than. ten  miles  across,  and 
where  the  tide  rises  from  fourteen  to  eighteen  feet  per- 
pendicular height."  Yet  one  spirited  and  enterprising 
itian,  the  late  Mr.  John  Wilkinson,  began  a  subscription 
for  that  purpose,  by  leading  off  with  the  princely  sum  of 
50,000/.  which,  however,  on  account  of  private  circum- 
stances, he  was  eventually  compelled  to  relinquish.  Duddon 
Sands,  in  the  same  neighbourhood,  were  viewed  by  the 
same  individual  (Mr.TBeatson),  in  company  with  Major 
Gilpin,  who  both  considered  that  the  recovery  was  most 
practicable.  Mr.  Loudon  made  a  survey  and  estimate  for 
reclaiming  Wigton  Bay,  in  Scotland,  and  other  lands,  the 
property  of  Lord  Selkirk,  which  he  considered  both  prac- 
ticable and  profitable  undertakings. 

T9  be  Hntifme^. 
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DeiCfipihH  rfa  SeJ-AcUng  Feeder  for  MighrPreteur^  SiewaulhUefe^ 
By  Mr*  R.  W.  Frank uKj  TottenKam  Cowri^road. 

Ffom  the  Tramaotions  of  the  Society  of  Aitf>  he*  VoL  %jai» 

The  Lar^e  Silver  Meda}>  and  fifteen  Guineas  were  preeeated  hf  tiui 
Sedety  to  Mb.  FbakxIiIn^  for  thia  comiounicatioii.. 

WITH  AN  ENGRAVING. 

I  REgqESl"  that  ypu  will  submit  to  the  inspection  of  the 
Society  of  Arts  a  method  invented  by  me  for  feeding  the 
boilers  of  high*preasure  steam-engines  by  means  of  a  float* 
It  is  the  universal  practice  to  feed  the  boilers  of  condens- 
ing engines  by  this  method ;  but  to  its  application  in  the 
usual  way  to  bigh*pressure  boilers  there  are  two  objections. 
The  first  is  the  inconvenient  height  of  the  Jack-head^  in 
order  to  counterbalance  the  pressure  of  the  steam,  (a 
pressure  of  forty  pounds  on  the  inch  requiring  the  jack- 
head  to  be  seventy  feet  higher  than  the  boiler) :  the  se^ 
condy  is  the  difficulty  of  packing  the  float-rod,  so  as  to 
prevent  the  escape  of  steam  and  yet  allow  the  rod  to  move 
easily  when  acted  on  by  so  small  a  force  as  the  hydrostatic 
weight  of  the  float. 

.  M/improvement  consists  in  the  substitution  of  aheavily- 
loaded  valve  instead  of  .a  high  jack-head,  and  in  avoiding 
altogether  the  use  of  a  stuffing  box,  by  placing  the  lever  of 
the  float  within  the  boiler,  as  will  be  evident  on  referring 
to  the  representation  in  fig.  1,  (PI.  IV.) 

a  a  Is  the  top  of  the  boiler,  b  the  man-hole,  c  the  level 
of  the  water  in  the  boiler,  d  a  lever  suspend^  by  an  arm 
to  the  top  of  the  boiler,  and  having  the  float,  e,  at  one 
end  and  the  counterpoise,  f,  at  the  other;  g  is  ajrod  of 
half-inch  round  iron,  connected  with  that  arm  of  the  lever 
which  carries  the  counterpoise;  it  passes  through  the 
guide  or  ring,  t,  which  is  rivetted  to  the  feed-pipe,  A,  and 
expands  at  bottom  into  a  round  flat  disk,  h. 

The  feed-pipe,  A:,  is  long  enough  to  hate  its  lower  orifice 
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always  below  the  level  of  the  water^  c  ;  its  upper  end  is 
closed  by  the  valve,  I,  and  to  the  bottom  of  the  valve  is 
screwed  a  long  tail  or  spindle,  which,  when  the  valve  is 
shut,  descends  below  the  opening  of  the  feed-pipe,  and 
almost  rests  upon  the  plate  or  disk,  A.    As  the  water 
lowers  by  evaporation,  the  float  end  of  the  lever  descends 
and  the  opposite  end  rises  ;  the  consequence  of  this  will 
be  to  raise  the  rod,  g,  to  bring  the  plate,  A,  in  contact  with 
the  end  of  the  spindle  of  the  valve,  /,  and  thus  to  raise  the 
valve  itself  above  the  opening  of  the  feed-pipe,  as  repre- 
sented in  the  plate.    The  box,  m,  having  been  previously 
filled  with  water  by  means  of  the  forcing-pump  at  the  end 
of  the  service-pipe,  n  n  (not  represented  in  the  plate),  all 
reflux  of  hot  water  from  the  boiler  is  prevented  by  the 
valve,  0.     As  soon  as  the  pressure  of  the  forcing-pump  ex- 
ceeds that  of  the  steam,  the  valve,  o,  is  lifted  and  water 
passes  through  the  pipe,  n,  into  the  box,  m,  and  thence 
down  the  feed-pipe^  A,  into  the  boiler,  the  valve,  /,  being 
prevented  from  closing  by  the  [support  which  it  receives 
from  the  plate,  A.     As  the  level  of  the  water  in  the  boiler 
rises,  the  counterpoise  end  of  the  lever,  d,  descends,  and 
with  it  the  rod,  g,  the  plate,  h,  and  the  valve,  /.     In  this 
position  of  the  machinery  the  water  delivered  by  the  ser- 
vice-pipe raises  the  valve,  |>^  passes  into  the  box,  j^,  and 
flows  off*  by  the  waste  water-pipe,  s.    The  valve,  p,  also 
acts  as  a  safety-valve  to  the  boiler,  its  pressure  being  ad- 
justed by  means  of  the  weight  on  the  lever,  r. 

The  working  pressure  of  the  steam  in  the  boiler  having 
been  determined,  the  load  on  the  valve,  p,  must  be  greater 
than  this,  but  less  than  the  power  applied  to  the  forcing- 
pump. 
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Deseripiion  of  an  Improved    SafeHf^Chamber  to  the  Oxy^Hydrogen 

Bhuj^Pipe, 

By  Mb.  Henky  Wilkinson^  ofLudgaie  HiU* 

From  the  Transactions  of  the  Society  of  Arts,  &c.  Vol.  xui. 

The  Large  Silrer  Medal  was  presented   by  the  Society  to  Mr« 

Wilkinson  for  this  communication. 

WITH  AN  ENGRAVING. 

la  consequence  of  an  explosion  which  took  place  last 
November,  while  volatilizing  platinum  with  Mr.  Gurney's 
oxy-hydrogen  blow-pipe,  I  was  induced  to  try  some  ex- 
periments, in  order  to  render  that  instrument,  if  possible, 
more  secure.  (It  is  but  justice  here  to  observe  that  at  the 
time  of  the  explosion  1  was  using  a  much  larger  and 
longer  jet  than  any  of  those  sold  with  the  blow-pipe,  and 
differently  situated.)  If  the  Society  should  consider  the 
result  I  have  obtained  worth  notice  I  shall  be  happy  to 
prove  the  correctness  of  it  by  experiment  and  testimony. 

The  construction  of  Mr.  Gumey's  safety-tube  is  known 
to  the  Society  ;  the  chambers  in  which  not  being  able,  un- 
der certain  circumstances,  to  arrest  the  retrograde  motion 
of  the  flame,  I  thought  it  probable  that  the  interposition  of 
any  bad  conductor  of  caloric  might  effectually  prevent  its 
return :  how  iar  I  have  succeeded  may  be  judged  by  the 
following  experiments  made  with  the  same  jet,  all  other 
circumstances  of  position  and  dimensions  being  correctly 
alike. 

Having  first  chosen  such  a  jet  and  arrangement  of  parts 
as  would  always  explode  with  Mr.  Gumey's  safety-tube  on 
diminishing  the  pressure,  and  would  frequently  so  at  the 
moment  of  ignition,  I  removed  that  and  substituted  ano- 
ther safety-tube  entirely  filled  with  wire-gauze ;  I  still, 
however,  found  the  flame  return,  driving  out  the  cork 
every  time,  as  in  the  preceding  experiment. 

I  then  tried  a  third  tube,  into  which.  I  had  introduced, 
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between  the  layers  of  wire-gauze  and  in  the  centre,  some 
asbestus^  previously  beaten  with  a  mallet  and  pulled  oul^ 
BO  as  to  resemble  floss  silk.  With  this  I  could  never  sue* 
ceed  in  causing  an  explosion  to  take  place,  although  the 
flame  of  a  wax  taper  was  kept  close  to  the  orifice,  and  the 
pressure  was  diminished  as  gradually  as  possible ;  nor  did 
it  explode  even  when  the  orifice  of  the  jet  was  enlarged. 
These  experiments  have  been  repeated  by  myself,  and  by 
a  friend,  a  great  number  of  times,  with  the  same  result.  I 
am  not  aware  thatasbestus  has  ever  been  proposed  or  em- 
ployed before  for  this  purpose.  The  advantage  of  using 
this  substance  is  evident,  as  the  fibres  cross  each  other  in 
every  possible  direction,  thus  forming  a  filter  for  the  gases 
to  pass  through  much  finer  than  any  wire-gauze,  and  by 
its  bad  conducting  quality  it  prevents  those  layers  of  wire- 
gauze  which  are  behind  it  from  being  heated  when  an 
plosion  takes  place  in  the  cavity  of  the  jet. 

The  cylinder,//,  fig.  2,  (PL  IV.)  is  of  brass,  about  thre^ 
quarters  of  an  inch  long  and  the  same  diameter  internally, 
(the  figure  represents  it  of  the  real  size),  and  is  filled  in 
the  following  order,  beginning  at  the  end  into  which  the 
jet,j,  screws. 

The  wire-gauze  being  cut  to  fit  the  cylinder  correctly^ 
each  disc  is  introduced  separately,  having  a  small  quantity 
gf  glazier's  putty  round  the  edge,  and  is  pressed  in  with  a 
piece  of  wood  turned  to  fit  the  cylinder.  After  the  first 
ten  layers  of  wire-gauze,  g,  have  been  introduced,  a  layer 
of  asbestus,  //,  is  inserted  one-eighth  of  an  inch  thick, 
equally  laid  and  not  pressed  in  too  hard,  then  come  ten 
paore  layers  of  wire-gauze,  g,  another  layer  of  asbestus,  A, 
and  lastly,  twenty  discs  of  wire-gauze,  g,  the  two  ends  pf 
the  cylinders  being  concave,  in  order  to  afibrd  as  large  an. 
area  as  possible  for  the  passage  of  the  gas  from  the  en- 
trance pipe,  I,  to  the  jet.  As  the  object  of  this  arrange^ 
ment  is  to  keep  the  last  series  of  wire-*gauze  cool  by  the 
interposition  of  bad  conductors  of  caloric,  it  appears  pro« 
ba^le  that  the   sfifety  would   be  gendered  theoretioaily 
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pum  perfect  if  the  cylinder  itself  were  a  bad  aondnctor, 
eucb  as  earthenware  having  brass  caps  cemented  on  tht 
ends ;  or  platinnm,  if  metal  were  made  use  of,  on  account . 
of  its  low  conducting  power.  A  brass  cylinder*  however* 
appears  to  be  perfectly  safe  for  every  purpose,  as  I  have 
pever  been  able  to  cause  an  explosion  to  take  jplme, 
although  I  have  allowed  the  flame  to  retrograde,  by  gra-r 
dually  diminishing  the  pressure  from  60  to  100  times  saot 
cessively,  while  using  very  long  jets  of  one^eigb^  of  an 
inch  in  diameter  at  the  aperture  and  much  larger  within* 
The  wire^gauze  should  not  be  finer  than  from  3600  to 
4900  apertures  to  the  square  inch,  as  it  is  liable  to  be  fused 
by  the  return  of  the  flame.  I  found  that  when  I  used 
wire^gauze  with  8100  apertures  it  was  destroyed  in  a  very 
short  time* 

The  model  which  accompanies  this  letter  is  made  of 
glass^  in  order  to  show  the  internal  arrangement 
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J9[y  Mb.  G.  Gladwell,  Lower  Garden-'Street,  VauxhalL 

From  the  Transactions  of  the  Society  of  Arts,  &c.  Vol.  xlii. 

The  sum  of  Five  Guineas  was  given  to  Mr.  Gladwell^  for  tl^s 

communication. 

WITH  AN  ISNORAVING. 

T|iE  object  of  the  candidate,  who  is  a  working  carpeiiT 
ter  has  been  to  make  one  plane  answer  the  purposes  of  the 
jack-plane,  the  pannel-plane,  the  smoothing-plane,  and  the 
moulding-plane.  This  he  effects  by  having  the  bottom,  or 
sole,  of  the  plane  moveable,  being  attached  to  the  body  of 
the  instrument  by  means  of  a  dove-tail  groove.  The  work- 
man, therefore,  by  being  in  possession  of  eight  soles,  flat, 
convex,  or  concave  in  different  degrees  and  directions, 
and  of  five  irons,  with  one  stock  or  body,  has  an  equiva- 
lent for  eight  separate  planes,  whereby  an  advantage  is 
gained  both  in  point  of  expense  and  also  of  portability. 
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It  is  true  that  some  time  will  be  lost  in  changing  the  soles^ 
when  a  man  has  to  pass  frequently  from  one  kind  of  work 
to  another;  but  after  every  reasonable  deduction  has  been 
made  on  this  account  there  appears  to  remain  a  fair  pre- 
ponderance of  advantage  in  favour  of  the  invention.  Care 
must  be  taken  that  the  wood  employed  for  the  soles  is  per- 
fectly seasoned,  otherwise  they  may  warp,  and  make 
inaccurate  work. 

The  following  are  the  directions  of  the  inventer  relative 
to  the  construction  of  the  plane. 

Let  one-third  of  the  height  of  the  plane  be  the  thick- 
ness of  the  sole,  having  a  dove^tail  fillet  (worked  in  solid, 
or  glued  and  screwed  on,)  about  three-eighths  of  an  inch 
thick  and  twp  inches  wide.  In  the  upper  part  of  the  body 
of  the  plane  make  a  groove  for  the  fillet  to  slide  in.  The 
sole  sUdes  in  from  the  front  part  of  the  plane,  and  secures 
itself  against  two  brass  stops  or  plates,  one  screwed  on 
the  back  part  of  the  plane,  the  other  on  the  sole  in  front. 
The  one  on  the  back  part  answers  for  all  the  soles  that  may 
be  fixed ;  but  each  sole  must  have  one  in  front. 

REFERENCE   TO    THE    FIGURES. — (PI.  IV.) 

* 

The  same  letters  of  reference  denote  the  same  parts  in 
all  the  figures. 

Fig.  3,  a  side  view  of  the  plane ;  k  k,  the  sole  or  bottom 
portion  of  the  plane  fitted  to  the  upper  part,  /  /,  by  a  lon- 
gitudinal dove*tail,  m  m,  shown  by  dotted  lines ;  n,  a  plate 
of  brass  screwed  to  the  bottom  piece,  k,  to  prevent  its 
going  too  far,  ^nd  o,  a  plate  of  brass  screwed  to  the  upper 
portion,  /  /,  to  stop  the  end  of  the  dove-tail. 

Fig.  4,  an  end  view  of  the  upper  and  lower  pieces 
separate,  to  show  the  dove-tail  and  groove. 

Fig.  6,  a  concave  sole. 

Fig.  6,  a  convex  sole,  with  the  brass  plate,  n,  screwed  on. 

Fig.  7,  a  longitudinally  convex  sole. 
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JDHtff^jtfbii  tfaL&dleJbrPi^itigihie  Seams  of  Ships,  rnidlmproHd 

FOck-KettU. 

J^  if  |U  BccsABi)  SoAPBB^  Royal  B$ehmYard,  DewmporL 

"Timn  (b^  Tnmsiictimis  of  the  Soddy  of  Arts,  &c.  Vol.  xlxi. 

^Oie  fun  of  Ten  Chifaieas  was  preaeiitod  to  Me.  Soapee^  for  thif 

commuDicatioR* 

WITH  AN  SNGRAYUfO. 

Ts  paying  tlie  seams  of  a  ship  with  pitch  (which  is  ddhe 
to  keep  in  the  oakum  with  which  the  seams  are  stopped)  a 
mop  is  the  instniment  commonly  made  use  of.  This  being 
dipped  into  a  kettle  of  hot  pitch  takes  up  a  certain  quan-' 
tity,  and  is  then  rubbed  over  the  seam^  care  being  taken  ta' 
force  in  the  pitch  as  accurately  as  possible.  A  mop,' 
however,  is  a  very,  awkward  implement  for  this  purpose,* 
being  much  too  large  to  adapt  itself  to  the  seams*  Hence 
a  large  portion  of  the  pitch  requires  to  be  scraped  off^ 
again,  and  much  falls  down  on  the  ground,  and  is  lost. 
A  farther  disadvantage  is,  that  the  mop  presents  so  large 
a  surface  to  tiie  air,  that  in  cold  weather  the  greater  part 
of  the  pitch  congeals  on  its  surfetce,  thus  occasioning  a 
▼ery  serious  loss  of  time. 

Mr.  Soaper  employs,  instead  of  the  mop,  a  ladle  with  a 
moveable  lip,  which  fits  the  seams,  and  thus  conveys  the 
pitch  into  them  when  boiling  hot,  and  therefore  in  its 
state  of  greatest  fluidity.  By  this  contrivance  hardly  any 
loss  of  pitch  is  incurred,  and  a  great  sarmg  of  time  is  also 
obtained. 

In  the  ordinary  way  of  applying  pitch  mnch  falls  to  the 
ground,  where  it  gets  mixed  with  chips,  shavings,  and* 
other  impurities ;  that  portion  which  is  scraped  from  the* 
sides  or  deck  is  also  in  a  similar  condition,,  and  both  are** 
frei|ttently  thrown  away  as  useless,  Mr.  Soaper  turns 
these  scraps  to  good  account  by  connecting  a  strainer  with 
the  ordinary  pitch-kettle^  whchi  detains  the  impurities  and ' 
allows  the  pitch  to  drop  through. 

VOIm  II.  B 
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The  ftbove  contriyanc^i^  tbottgh-upparealily  ¥«ry  $i«»p|ir 
and  obvious,  appear  not  to  have  been  introduced  into  any 
of  our  dock-yardapreTiouB  to  tiie  auggealioa  9f  Mr«  Soaper ; 
and  are  certainly  calculated  to  eare,  in  that  department  of 
public  service,  much  expenditure  and  still  more  valuabU 
time. 

Reference  to  the  Jlgures  of  Mr.  Soaper^s  Pitch-ladle  and  "^ 

Piteh*kettle.    (PI.  IV.) 

Fig.  S,pp,9L  portion  of  the  side  of  a  ship,  q  a  seam  to 
be  pitched,  r  a  ladle,  $  the  spout,  t  a  lip  joined  to  the^ 
ladle  at  Vf  under  the  spout,  and  open  against  the  ship, 
u  a  tail  or  heel-piece  to  butt  against  the  ladle  and  prevent 
its  dropping  lower  than  level,  w  an  iron  apron  under  the. 
mouth-piece,  t,  and  flush  with  the  cheeks,  x  x,  to  fit 
against  the  ship's  side. 

Fig.  9,  a  bird's  eye  view  having  the  joint-pin,  ^i  taken 
out  to  separate  the  ladle  from  its  mouth-piece,  /, ;  z  the. 
front  edge  of  the  mouth*piece  bottom^  which  projects  be** 
yond  the  apron,  w,  and  cheeks,  x  x,  to  eater  into  the 
seam ;  a  a  two  solid  ears  to  fill  up  the  seam  on  each  side, 
and  prevent  the  pitch  running  out;  the  dotted  line,/^^, 
shows  the  surface  of  the  planks.  When  the  mouth-piecei, 
t,  is  applied  to  the  seam  the  ladle  is  turned  on  the  joint,  v, 
(as  shown  by  the  dotted  line  r,  fig.  8,)  to  pour  its  contents- 
in  the  mouth-pieoe,  t^  and  from  thence  it  runs  into  th^ 
stam. 

Fig.  10,  i  i  a  section  of  a  pitch  kettle,  c  cf  the  ordinary 
lid  with  its  joint;  this  lid  carries  another  vessel,  ef,  the 
bcttom  of  which  is  perforated  with  small  holes  to  serve  as 
a  strainer.  In  this  upper  vessel  is  put  the  pitch  which  hu^ 
fallen  on  chips  or  dirt,  and  the  pitch  as  it  melts  rum 
through  into  tlie  kettle^  leaving  the  dirt  above  the  lid  of 
the  strainer,/. 

!Fig.  1 1,  a  binji*8  eye  view.  The  kettle  is  drawu  oa  n 
much  smaller  scale  than  the  ladle. 
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Patent  granted  to  Henry  Maudslat  and  J obhv a  ¥iztD  cf  lAmUtetk, 
Surrey,  Engineers,  for  a  method  and  apparatus  for  eantinyaJly 
akanging  the  mater  used  in  boilers  for  generating  steam,  partieular^ 
applicable  to  the  boilers  qftteam  vessels  making  long  voyages,  by  pr^ 
venting  the  deposition  of  salt,  or  other  subsianoes,  contained  in  th^ 
water,  at  the  same  time  retaining  the  heat,  saving  fuel,  and  r^nder^ 
ing  the  boiler  more  lusting.     Dated  14th  Oct.  1824* 

T|iE  method  of  the  patentees  For  preventing  the  depor 
sition  of  Bait  or  other  substances^  in  the  boilers  of  st^am- 
engineSy  in  situations  as  above  described,  consists  in 
drawing  by  a  small  pump,  with  a  loaded  external  valve, 
from  the  lowest  parts  of  these  boilers,  a  quantity  of  water 
determined ;  suppose  equal  to  between  twepty  and  thirty, 
per  cent  of  that  evaporated,  which  latter  they  state  that 
theyhsLve  found  to  be  sufficient  for  the  purpose ;  andassiga 
as  a  reason  for  this  effect,  that  if,  for  example,  one  quarter 
of  the  quantity  evaporated  be  withdrawn  at  each  stroke  of 
the  pump,  it  will  be  equal  to  a  fifth  of  the  quantity  of  salt 
water  commonly  driven  into  the  boilers  to  keep  up  the 
supply ;  and  as  the  water  of  the  boiler  will  ultimately  hold 
four  or  five  times  more  salt  in  solution  than  common  sea 
water,  which  contains  of  it  about  one  thirty-second  part^ 
the  thu3  withdrawing  the  quantity  mentioned  of  the 
highly  saline  liquor,  and  replacing  it  at  the  same  time  with 
water  not  containing  a  fourth  of  the  prbportion  of  salt, 
must  take  out  of  the  boiler  at  every  stroke  of  the  engine 
as  much  salt  as  is  left  in  it  by  the  steam  used  in  the  cy- 
linder for  that  stroke.  And  from  this  the  patentees  in*- 
fer,  that  however  long  the  engine  be  worked,  and  at 
whatever  rate  of  quickness,  the  water  cannot  become 
more  salt;  by  which  the  evils  and  inconveniences  to  which 
steam  vessels  have  been  hitherto  subject  on  long  voyages 
may  be  avoided,  in  being  obliged  to  empty  and  re-fill  the 
boilera  every  fifty  or^ixty  bours^  or  incur  the  risk  of  their 
receiving  great  ipjury  from  the  deposition  of  salt  witfaio 

them,  besides  the  loss  of  fuel,  which  would  be  caused  hy 
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the  greater  heat  necessary  to  make  water  eraporate^  when 
80  highly  impregnated  with  salt,  as  it  would  be  towards 
the  latter  part  of  that  period.  t 

The  heat  contained  in  the  saline  water  withdrawn  froin 
the  boileri  is,  in  a  great  measure,  returned  back  again  into 
it,  by  the  supply-water  being  passed  through  a  system  of 
pipes  or  tubes,  of  extended  surfaces^  placed  in  a  vessel, 
into  which  the  hot  brine  is  pumped ;  which  being  thus 
heated  by  the  hot  liquor  surrounding  it,  in  its  passage  to 
the  boiler,  will  have  the  effect  stated  of  re-conveying  that 
heat  to  it  which  would  otherwise  be  dissipated. 


If  the  waters  of  the  ocean  contained  only  common  salt, 
or  even  no  salt  that  was  not  of  a  nature  little  alterable  by 
being  exposed  to  a  high  temperature  in  a  metallic  boiler, 
then  the  method  of  the  patentees  for  preventing  the  depo- 
sition of  extraneous  matters  in  the  boilers,  would  be 
attended  with  much  efficacy;  but,  as  we  learn  from 
accurate  analyses  of  sea  water  long  since  published,  that 
it  contains  also  in  solution  sulphate  of  lime,  carbonate  of 
magnesia^  and  carbonate  of  lime,  these  will  soon  settle 
to  the  bottom,  the  heat  alone  being  sufficient  to  precipi- 
tate the  two  latter,  which  at  the  same  time  are  strongly 
attracted  to  the  metal  of  the  boiler,  so  as  to  form  the  hard 
incrustations  which  occasion  so  much  trouble.  Besides, 
this  incrustation  once  formed,  attracts  similar  matter  as, 
much,  or  perhaps  more,  than  the  metal,  so  that  it  accu- 
mulates continually ;  nor  is  it  merely  compounded  of  the 
earthy  deposits  mentioned,  but  more  soluble  saline  matters 
become  consolidated  with  them,  as  may  be  seen  in 
the  analyses  that  have  been  made  of  the  scales  scraped 
from  the  bottoms  of  the  boilers  in  some  eminent  salt 
works,  which  have  been  found  to  contain  the  muriates  and 
sulphates  of  soda  and  of  magnesia,  as  well  as  the  sulphate 
of  lime,  &c.  We  also  conceive  that  the  sulphate  of  mag-' 
nesia  and  muriate  of  lime,  which  are  found  in  sea  water 
will,  on  the  increase  of  temperature,  decompose,  each 
other,  and  deposit  sulphate  of  lime. 


Aceami  of  New  FvttnU,  63 

l^eii  4fith  fresh  water,  which  does  not  contain  near  so 
much  earthy  matter  in  solution  as  sea  water,  very  inconVe* 
nient' iiicrustrations  are  formed  in  steam  boilers.  We 
know  of  an  instance  where  for  many  months  large  quan- 
tities of  potatoes  'were  put  into  the  boiler  of  an  engine, 
under  the  idea  that  their  mixture  with  the  water  would 
prevent  the  deposit  from  adhering  so  firmly  to  the  boiler 
as  before;  but  as  the  boiler  was  taken  out  twice  in 
about  one  year,  to  have  its  bottom  pieced,  their  effect 
was  probably  not  very  favourable. 

We  do  not  mean  to  infer,  however,  that  the  plan  of  the 
patentees  will  be  of  no  use ;  on  the  contrary,  we  think  it 
will  tend  very  much  to  diminish  the  evil,  though  it  will 
not  totally  remove  it ;  and  though  it  will  not  supersede 
the  necessity  of  cleaning  out  the  boiler,  yet  it  will  most 
probably  very  much  lessen  the  frequency  of  that  trouble^ 
some  operation. 

<  A  cotemporary  journal,  in  giving  an  account  of  this 
p«teht;  states  that  sea  water  contains  thirty-two  parts  per 
cent  of  Balt,-and  tbjBit  it  will  ultimately  attain,  in  the  boiler 
of  a  steam  engine,  a  degree  of  saltness  equal  to  4.32  or 
6.32 ;  which  latter  is  no  less  than  sixteen  times  and  a  frac- 
tion more  than  the  first  quantity. 

Now,  as  it  is  well  known  that  more  than  one  part  of  sea 
salt  cannot  be  dissolved  in  three  parts  of  water,  whether 
hoi  or  cold,  the  patentees  are  by  that  journalist  exposed  to 
the  imputation  of  asserting  the  gross  and  absurd  impossibi* 
lity  that  brine  may  be  boiled  down  to  a  strength  in  which 
it  will  contain  a  quantity  of  salt  nearly  four  times  the  weight 
of  the  water,  or  more  than  fifteen  times  more  than  it  could 
hold,  as  all  salt  above  the  quantity  of  about  thirty-three 
per  cent,  mixed  with  it  must  crystallize. 

This  error  of  the  journalist  is  the  more  inexcusable,  as 
the  patentees  have  expressed,  in  their  specificatiSn,  the' 
proportion  of  salt  contained  in  sea  water,  as  we  have  done^ 
in  words  at  full  length,  and  not  in  cyphers. 


««^ 
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fuitni  §rmUed  la  Josk  MAL4Jf  tf  Wokefiifi^  En^wtrpfir  a  ftetir 

mode  of  applying  certain  maienals  hitherto  unused,  for  the  conitruet* 
ing  of  Retorts,  and  for  improvements  in  the  other  parts  of  Gas 
Apparatus.    Dated  August  l8>  i8!£l. 

TsB  patentee  itates^  in  tbe  oommenawneDt  of  hb  wf^ 
Hlfleatiotii  that  earthenware  -retorta  of  a  large  sise  for  gaa 
Workfc,  eantiot  be  procured  from  the  potteriea  widioat 
great  risk  of  being  broken  in  the  eanriage ;  he  baa  there* 
foc^  eontrived  to  conatmct  tbem  in  the  following  nannef. 
Three  arched  walls  of  fire  bricks  (or  more  according  t0 
tlM  length  of  the  intended  retort)  are  to.  be  erected^  at 
tqual  distance*  from-  each  other,  over  the  site  of  the  fire« 
|>lace ;  their  tops  are  to  be  made  level,  and  thin  boards 
are  to  be  laid  ov«r  them  to  the  breadth  and  length  of  the 
intended  retort;  on  these  boards  a  layer  of  the  composition 
for  the  retort  is  to  be  beaten  down  and  le?elled  to  the 
thickness  office  inches,  as  long  and  broad  as  is  necessary 
for  the  bottom  of  ti:e  retort ;  over  this  bottom  a  wooden 
mould  of  the  shape  of  the  upper  part  of  the  retort  (which 
lo  the  drawing  is  represented  aa  having  a  semicircolar 
aoctSon  transversely)  is  to  be  placed)  and  over  thia  mould 
the  composition  is  to  be  worked  as  before  to  the  same 
thickness,  and  anited  well  with  the  bottom,  leaving  a 
ianch  all  round  the  mouth,  according  to  tho  drawing, 
most  probably  to  give  greater  strength  to  that  part.    The 
side  walls,  and  that  of  the  far  end,  are  then  to  be  built  ap^ 
leaving  several  narrow  openings  in  the  side,  five  or  six 
inches  high,  at  a  level  with  the  flue,  and  an  arch  is  to  be 
turned  over  the  retort  at  a  proper  distance  above  it,  for 
tile  circulation  and  passage  of  the  flame  and  smoke  from 
below ;  and  tan  aperture  is  to  be  made  in  this  archy  near  the 
front,  for  a  passage  into  a  flue,  that  runs  over  its  top 
horiaon tally  backwards  (according  to  the  drawing)  and 
kMids  ih  the  chimney.  As  soon  aathe  retort  is  dry  enough, 
the  inside  mould  is  to  be  taken  out,  and  a  temporary  waU 
is  to  be  raised  before  the  mouth  of  the  retort,  having,  paa^ 
sages  from  the  fire-place,  and  to  the  flue,  with  an  aperture 
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ly  tUtfd  to  be  cMlt,  aredireotodio  be  burned  on  the  floor, 
or  beitrtb  of  Ihe  fire«place»  being  kindled  at  the  top,  and^ 
aupidied  with  air  through  the  narrow  apertures  left  in  the 
bottom  of  the  aide  walla.  A  fire  ia  now  to  be  kindled 
llelow,  and  the  door  of  the  fire-place  to  be  cloaed,  aod  the 
heat  to  be  iMreaaed  gradually  till  the  retort  ia  properly 
baked  and  fit  for.  ase;  after  whaah  the  teo^rary  mM  at. 
the  mouth  of  the  retort  ie  to  be  taken  down,  and  Uie  frc^i 
ia  to  be  boili  i^)  as  ia  moat  aoitable  for  aeouriog  Ibe 
atopper  of  Ihe  retort  and  the  door  of  the  fire-plaoe. 

The  €ompoaiiton  for  audLing  the  retort  is  to  be  made  of 
ten  bnahela  of  tMilveriaed  fire«etone»  aucb  aa  ie  found  at 
Thomelifi'nMir  Sheffield,  with  whieh  from  20  to  SO  Iba.  of 
ved  lead  are  to  be  well  miaed,  and  to  be  worked  up  into  a 
eliff  paate  witli  ar  sufficient  quantity  of  buUook'a  blood» 
.ami  then  30  buabels  of  common  fire-olay  are  to  be  added^ 
and  the  whole  to  be  brought  to  a  due  oonsistence  for  the 
iN^rii.  ia  the  usual  manner. 

The  improvements  in  the  other  parts  of  the  gas  appa^ 
mtue,'  mentioned  ia  the  title,  conaiat  first  of  an  amnge« 
meat  of  the  gaa  purifiers,  and  of  m  contrivaaoe  by  whieh 
^ach  of  them  can  be  ia  their  turn  detaohed  from  the  rest 
of  the  apparatus,  ia  order  to  be  cleaned  out  aad  have  the 
purifying  ingredients  renewed,  while  the  gas  pasaes 
through  the  rest  sucocsstTely ;  aad,  secondly^  of  a  method 
ef  making  <the  gas*holder  ascend  aad  descend .  evenly, 
without  inclining  more  to  one  side  than  to  another. 
-  The  gas  purifiers  are  fiDur  la  number  ia  the  xirawing  t 
ihey  may  be  either  square  or  cylindrical  cases,  in  which  a 
number  of  trays  are  placed  one  above  another  with  small 
iaterrala  between  them;  and  having  bottoms  formed  like 
sieves,  on  which  ana  placed,  in  layers  of  a  proper  thick- 
neasi  the  purifying  materials,  which  are  stated  to  be  either 
akoked  Ume,  pearlaah^  or  f^breiKe^'^  a  tuba  conveya  the 
fas  iat9  tka  lower  part  of  one  jaf  these  faaesi  which  thes 
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passes  »  sdteesiiion  tfaiougfa  the  maMliUB^m-eadi^^lie' 
trays,  and  goes  out  at  the  top  through  another  tube;  the 
two  tubes,  from  the  top  and  bottom.of  each  case,  bend 
round,  and  ascend  near  one  another  thrtnigh  a  cylindrioal 
vessel  holding  water,  placed  in  the  centre  of  the  four 
cases ;  above  this  vessel  of- water,  another  similar  vessel 
is.  inverted,  having  in  it  sevieral  vertical  partitions  passiog 
from  the  circumference  to  a  tube  in  the  centre,  all  of 
which  but  one  are  closed  by  a  horizontal  partition  at  top, 
above  which  is  a  vacant  space  between  it  and  the  top  of 
the  vessel ;  through  the  centre  of  the  -  water  vessel,  two 
other  pipes  ascend,  one  of  which  is  enclosed  in  the  other 
.  in  the  part  which  passes  through  the  vessel ;  one  of  these' 
last  pipesi  serve  for  conveying  the  gas  from  the  retort,  and 
the  other  for  carrying  it,  after  being  puritied,  to  the  gas-- 
holder;  round  these  central  pipes,  the  eight  others,  from 
the  four  cases,  are  arranged  at  equal  distances,  and  the 
divisions  in  the  upper  vessel  are  so  placed,  that  each  of 
three  of  them  may  cover  the  tops  of  two  of  the  eight 
pipes;  a  fourth  division  covers  the  top  of  a  single  pipe,  or 
the  seventh,  and  the  eighth  pipe  remains  uncovered ;  and 
by  raising  the  inverted  vessel,  by  a  screw  and.  winch 
fwepared  for  the  purpose,  and  turning  it  round  a  fourth  of 
a  revolution,  the  pairs  of  pipes  will  be  passed  into  divi- 
aions  different  from  those  in  which  they  were  beforp^  so 
that  in  their  turn  they  will  come  into  one  of  the  divisions 
from  which  there  is  no. passage  to  the  centnd  tubes,  and 
the  coomiunication  being  thus  cut  off  between  the  purify- 
iag  case  to  which  they,  belong,  and  the  retort  and  gas- 
holder, the.  trays  may  be  taken  out  of  it,  cleaned,  and 
after  having  fresh  materials  put  in  them,  may  be  again  re- 
placed, and  the  case  be  again  closed  up  air-tight  fit  for  use. 
The  gas,  after  entering  the  centrtd  pipe  in  the  water 
vessel  (where  the  water  serves  the  purpose ^of  closing  the 
connection  between  it  and  the  divisions  of  the  upper 
vessel,  so  as  to  pravssnt  all  passage  but  hi  the  required 
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dKfection)  passes  by  an  apertiire  in  one  of  the  reittcal 
partitions  of  the  upper  vessel,  and  by  one' of  the' eight 
tubes  into  the  bottom  of  the  case  where  the  ingredients 
bave  been  longest,  next  to  that  which  is  separated  to  be 
deaned'but  and  renewed;  from  thence,  after  passing 
through  the  purifying  materials,  it  goes  back  through  the 
water  vessel  into  another  division  of  the  upper  vessd, 
then  descends  again^  and  goes  into  the  next  case,  where 
^  materials  are  in  the  first  state  of  impurity ,  after  tra- 
versing which,  it  again '  passes  through  the  water  vessel 
by  the  pipe  belonging  to  that  case,  into  the  third  divisiqa 
of  the  upper  vessel ;  and  from  thence  it  goes  down  agiEiin 
and  enters  into  the  bottom  of  the  fourth  case,  in  which 
Ihe  materials  have  been  renewed  last ;  and,  after  passing 
through  its  trays  and  their  contents,  enters  a  third  time, 
the  upper  vessel  through  the  lower  one,  where  the  divi- 
sion opens  into  the  upper  space  of  that  vessel ;  and  from 
thence  it  goes  down  through  the  second  central  pipe,  which 
conveys  it  to  the  gas-bolder. 

^  Another  apparatus^  on  the  same  principles  with  this  last, 
atid  for  the  same  purpose,  is  next  described  in  the  speci- 
fication* which  is  intended  for  vessels  on  a  smaller  scale. 
Ih  this  the  four  cases  for  the  trays  are  united  in  one 
circular  vessel,  over  which  is  a  water  vessel  like  that 
described,!  with  an  inverted  vessel  above  it  similar  to  the 
other  one,  by  means  of  the  divisions  of  which,  the  gas 
passes  from  the  retort  successively  through  the  cases  to 
the  gas-holder,  as  before :  and  which  upper  vessel  may  be 
shifted  like  the  other  one,  in  order  to  detach  one  of  the 
leases  from  the  apparatus,  to  have  its  trays  cleaned,  and 
firesh  materials  put  in  them,  as  in  the  plan  6rst  described* 
The  contrivance  for  keeping  the  gas-holder  steady  and 
level,  as  it  ascends  and  descends,  which  forms  the  second 
of  the  improvements  in  the  gas  apparatus,  consists  of 
font  horizontal  axles  placed  at  its  top,  that  meet  in  its 
centre,  their  other  ends  psssing  a  little  beyond  its  sides 
at  equal  distances  from  each  other ;  at  their  extremitaea 
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nbxt  ^  etfntie,  Meh  has  a.ver|io«|  beivdled  whA^  temi 
te  itf  which  woika  in  the  Uetb  of  a  horisipnjtal  beirtUed 
whtel  fixed  at  th«  centre  of  the  top  of  the  ga»>hiol40tr#. 
and  each  of  their  other  ends  has  a  pinion  oH  iv  which 
works  in  a  vertioid  rack^  placed  dose  to.  one  of  tke  fonlr 
pillars  which  support  the  aystem  of  weigh ts»  pulleys,  and 
chaaiMi  by  which  the  moTeable  part  of  the  gaa-hol  Jer  is 
bdaileed  in  the  usual  method ;  by  thi^  arrangement  6f  the 
wheels,  axles,  racks,  and  pinions  described,  no  one  of  the 
wheels  can  turn  withoutgiving  motion  to  all  the  rest  at  the* 
same  time,  which  causing  the  four  pinions  to  work  at  onoe 
in  the  four  vertical  racks,  placed  at  equal  distances  found 
the  gas-holder,  must  cause-  its  ascent  and  descent  to  be 
performed  without  admitting  any  lateral  iudinatioB  or 
ineqaality  of  position. 


.  The  method  of  making  the  retort,  described  in  this  spe* 
cification,  seems  likely  to  cause  it  to  be  baked  very  un- 
equally, from  the  arched  walls  that  support  it  intercepting 
the  fire  from  it  in  those  parts  where  they  come  in  contact 
with  it,  and  from  its  top  being  so  much  more  removed 
from  the  heat  than  its  bottom,  which  circumstance  would 
probably  make  it  very  liable  to  crack  when  in  use. 
.  Earthenware  retorts,  particularly  when  of  the  greattbick- 
ness  described  by  the  Patentee,  appear  also  objectionable 
qn  account  of  the  great  quantity  of  coals  which  they  require 
U>  heat  them ;  on  the  other  hand,  iron  retorts  cause  great 
expense  from  their  short  durability;  so  that,  perhaps,  where 
coals  are  cheap,  the  earthen  retorts  may  be  preferable. 

The  singular  method  of  burning  the  coals  without  any 
grate,  used  by  the  patentee,  seems  contrary  to  all  good 
theory  and  experience  on  the  subject. 

His  apparatus  connected  with  the  gas  purifiers,  however, 
spears  to  be  very  ingenious,  as  is  also  the  machinery  for 
keeping  the  gas-holder  level  in  its  ascent  and  descent. 


AMlynMietf  ii»  WilLU^  fltmiY  J^ntib  of  Cbteyr  PAm^  Wktm 

,  .OffrHj  99Cfr  Mirmimgkam, ,  JSw^nettp  fir  in^frmHmimU  :<n^rmliM^§f 
and  in  the  comtruciiou  <^  carriafre*  to  be  m^plagcd  thereon*  Dated 
March  6 J  1825. 

Trb  patented  claioiB,  in  hU  0peoifio«lioD»  ^he  om  of 
kingitufiiiial  dbaiila  plaoMl  bentatb  mU  tbe  GMrmgM  ttcK?«d 
by  the  locomotive  engine,  which  shafts  are  S9  aand^itted 
with  intermediate  machinery  as  to  act-  on  all  the  wheels 
that  support  these  carriages.  '  He  claims  also  the  appli- 
cation of  univers&I  joints  to  those  i^hafts,  to  enable  the 
Carriages  to  turn,  while  the  rotatory  motion  of  the  shafU  id 
Cdntinued  :  and  he  moreover  claims  the  employment  of 
.wheels  on  the  carriages  divided  across  their  rims  into 
two  or  more  portion^,  of  different  elevations,  bo  as  to  have 
the  effect  of  so  many  wheels  of  those  various  diameters,  and 
in  having  railways  constructed  at  their  turnings  in  a  similar 
manner,  or  in  steps  of  different  heights,  both  which  he 
supposes  will  facilitate  the  turning  of  the  carriages. 

The  machinery  that  connects  the  above  dhafts  with  the 
wheels  consists  of  a  horizontal  wheel,  with  teeth  on  both 
surfaces,  which  thus  performs  the  office  of  two  Wheels, 
tbe  uppermost  of  which  is  acted  on  by  a  pinion  on  the 
shaft,  while  the  lower  one  acts  on  a  pinion  attached  to  the 
axle  of  the  carriage.  These  wheels  and  pinions  are  in- 
closed in  a  case,  through  the  sides  of  which  the  shaft 
passes  ;  and  a  set  of  them  are  represented  at  each  pair  of 
wheels,  by  which  means  all  the  wheels  in  the  train  of 
carriages  will  be  made  to  act  on  the  rails  by  their  friction, 
so  as  to  assist  in  the  locomotion. 

The  patentee,  in  the  universal  joints  which  he  directs  to 
be  employed  with  these  shaftis,  uses  the  addition  of  a 
small  frame  of  four  equal  sides,  jointed  at  its  four  angles, 
which  is  connected  by  one  of  the  joints  directly  to  one 
portion  of  the  shafts,  while  its  joint  at  the  opposite  angle 
is  traversed  across  its  pivot  by  a'small  gudgeon,  the  ends 
of  which  turn  in  the  opposite  extremities  of  a  semicircular 
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projediott  fiom  the  next 'portion  of  the  afaafts,  wkioh 
gudgeon,  tlins  forming  a  joint  at  right  angleis'to  that  at 
the  opposite  angle  of  the  small  frame,  constitutes  with  it  a 
universal  joint,  or  one  which  will  communicate  the  rotatoiy 
motion  of  one  portion  of  the  shafts  to  the' next  portion, 
after  they  are  placed  so  as  to  form  a  consid^rabk  angle 
eadi  other. 


Shafts  have  been  used  with  locomotive  steam-engines, 
and  are  described  in  specifications  of  patents  for  carriages 
on  this  principle  prior  to  the  date  of  this  patent ;  so  that 
it  is  only  the  use  of  such  shafts  in  conjunction  widi  uni- 
versal joints  that  forms  the  novelty  in  this  instance,  unless 
we  call  having  teeth  on  both  sides  of  the  horizontal  wheel 
a  novelty,  which  is  used  in  conveying  motion  from  the 
shafts  to  the  wheels  of  the  carriages. 

Dividing  the  rims  of  the  wheels  into  rings  of  two  or' 
more  different  elevations,  would,  in  fact,  be  the  same  as 
adding  so  many  different  rims  to  them,  and  must  increase^ 
their  weight  in  proportion  ;  which  so  far  would  be  a 
drawback  to  any  advantage  that  might  be  gained  by  them 
in  facilitating  the  act  of  turning.  We  also  conceive  that 
shifting  the  wheels  from  one  rim  to  the  other  on  the  turn- 
ings of  the  rails,  would  be  both  a  troublesome  itod  tedious 
operation;  and  for  the  mode  of  its  performance  the  pa- 
tentee has  omitted  to  give  any  instruciions. 

The  steps  proposed  on  the  rails  at  the  turnings,  so*' far 
as  any  of  them  would  be  concerned  in  causing  the  wheels 
at  one  side  to  move  in  larger,  circles,  could  have  so  little 
effect  in  this  way,  that  they  could  in  no  respect  compensate 
for  the  additional  expense  which  their  formation  must  oc* 
casion.   . 
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JpgUni  §rnmUd  io  SamuiiI  Bftowk/  of  StmUe-rowy 
',  Middlesex,  Cinnmaneler  in  ike  R^jfol  Naoy,  fir  giving  moiiom^  io. 
vessels  employed  in  inland  navigation.'  Dated  March  15,  1825.  ^ 

The  object  of  this  patent  is  effected  by  laying  down 
chains  at  the  bottom  of  the  canal,  river,  lake,  or  other 
situation  where  the  navigation  is  employed,  extending 
mther  from  one  extremity  of  them  to  the  other,  or  for  any 
other  ^nvenient  distance ;  which,  au  the  case  of  canals,' 
may  be  from  lock  to  lock. 

,  These  chains  are  to  be  made  fast  at  each  end  in  any 
effectual  manner,  and  are  to  be  used  for  giving  motion  to 
the  boats  or  other  vessels,  by  passing  round  a  vertical 
wheel,  either  placed  on  a  davit  before  the  stem,  or  over 
the  bow  of  the  one. to  be  impelled,  which  wheel  is  to  be 
turned,  by  means  of  another  on  the  same  axle  with  it, 
which  receives  its  motion  by  a  band  from  a  third  wheel 
in  the  internal  part  of  the  vessel,  that  is  ultimately  turned 
round  by  a  steam*engine..  These  three  wheels  have 
grooves  round  their  rims,  so  inclined  as  to  gripe  the  chain 
or  band  that  work^  in  them ;  and  they  may  be  made  also 
to  hold  chains  fast,  by  having  cavities  cut  at  their  inner 
faces  corresponding  to  the  links  of  the  chains. 

As  the  chain  is  drawn  up  from  the  canal  by  the  wheel 
in  front,  it  is  passed  down  again  into  it  at  the  other  side 
oi  the  wheel,  so  tliat  but  a  small  portion  of  its  weight  is 
supported  at  any  one  time  by  the  vessel. 

Two  boats  may  be  made  in  this  manner  to  move  in  op« 
posite  directions  by  the  same  chain,  it  being  only  neces- 
sary to  have  it  regiilated  by  those  of  competent  authority, 
which  boat  was  to  retain  the  chain  when  the  two  met 
(which  would  probably  be  that  approaching  the  capita], 
or  other  lai^e  city  or  town),  when  the  men  in  the  other 
boat  would  have  to  throw  off  the  chain  from  the  v^heel, 
and  gi*apple  it  up  again  after  passing. 

The  engine-boat  drawing  itself  forward  in  this  manner 
might  be  made  to  tow  others  after  it,  the  number  of  which 


lw»n(Pf  ofjfym  P^tmtn 

wmM dtepMd C9 the )p«ver  of  <k« fttMM*0ngkt.  late 
drawing,  two  boats  «re  represeBtedy  towed  in  thi«  manner 
by  the  engine*boaty  and  steered  by  a  man  at  the  helm  In 
tlie  Imt  of  the  three. 


This  method  of  moving ,  boats  by  eteam-engiaM  would 
be  superior  for  canals  to  any  in  which  paddles  were  nsed 
for  the  purpose^  as  the  great  impulse  V'hich  these  would* 
give  to  the  water  (of  which  we  may  often  see  dangerous 
speeimens  in  the  rivers  where  -steam  vessels  pass),  could- 
not  fail  to  dc  great  damage  to  the  banks,  and  mudi  iii» 
crease  the  expense  of  cleaning  their  beds^  and  keeping' 
lliem  in  repair ;  while,  by  the  plan  of  the  patentee,  no; 
more  injury  could  be  caused  than  if  the  boats  were  drawa* 
by  horses,  and  in  some  cases  not  so  much* 

It  is  evident  that  two  chains  laid  in  the  way  proposed,^ 
one  for  the  boats  coming  in,  and  the  other  for  their  going: 
out,  would  save  much  time  by  rendering  the  shifting  of 
the  chain,  directed  on  two  vessels  meeting,  unnecessaiy^ 
and  would  be  advisable  on  canals  on  whieh  thepe  was* 
much  trade. 

The  representation  in  the  drawing  of  the  man  who  steers 
as  being  in  the  last  of  the  three  boats,  is  an  oversight  we 
should  not  have  expected  from  a  naval  commander ;  as  il' 
is  evident  a  man  so  placed  could  not  prevent  the  first  boat- 
from  running  aground,  or  direct  its  movements  in  any 
respect  whatsoever. 
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Snwei  dUn»entumt  jorfgUtn,  years,  granted  to  M.  Stibitki  0»ii»: 

/or  uriaiin  pntcesieSi  which  have  prineipaUg  fir  tkeir  phjftt  l^f ; 

employmeni  of  copper  in  making  colours,  or  in  the  preparation  of^ 

several  welUknown  products  of  art,  such  as  sulphate  of  copper,  soda, 

Sfc,    l>ated  September  95>  1807. 
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FtOGUtes  by  which  new  colours  for  ptunting  are  produ/eedg  or  fha  JUH- 

cation  of  those  already  known  amcHorcded*  ^ 

» 
MURIATED  GREEN. 

This  green  is  obtained  by  two  methods.  The  first  con« 
ststs  in  separating,  the  muriated  oxide  of  copper  from  the 
metal,  and  from  the  soluble  salts  which  accompany  it.  This 
product,  dried  in  the  air,  or  at  a  mild  heat«  in  convenient, 
formsi  is  the  muriated  green.  In  this  state  it  gives  a  green, 
that  is  of  little  depth  in  distemper  water  ooloursy  but  which 
has  a  very  beautiful  tint  for  oil  painting )  it  is  entirely 
unalterable  by  the  sun  or  the  air. 

If  this  green  is  washed  less  completely,  the  muriate  of 
copper  which  it  retains  gives  it  a  much  more  rich  colour* 

The  second  method  consists  in  wetting  a  fit  oxide  of 
copper  with  liquid  muriate  of  copper,  and  leaving  those 
substances  in  cotitact  until  the  simple  pxide  of  copper  is 
converted  to  the  muriated  oxide. 

ft  • 

HURIATED  OEEEN  KIXED  WITH  ALVMEJ^. 

Separate  the  oxide  of  copper  from  the  undissolve 
muriate  of  copper,  and  from  the  soluble  salts ;  in  this  state 
you  will  have  the  muriated  green  mixed  with  alumen  i  ii  • 
is^  in  truth,  a  little  pale,  on  account  of  the  large  <|UAntity 
of  alumen  which  is  united  to  it ;  but  it  may,  nevertheless^  W* 
used  as  acolour  f^r  paioti ag,  in  certnin  aaaes>  with  a  view  to 
economy.  If,  in  the  fabrication  of  oxide  of  copper  mixed 
with  alumen,  a  part  of  the  alumen  be  suppressed,  and  be 
replaced  by  a  proportional  quantity  of  sulphate  of  copper. 
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a  |p«eii  muriate  of  copper,  miiEed  mih,  alumeoi  will  be 
obtained,  of  a  colour  much  more  intense,  and  of  a  tint 
which  may  be  regulated  at  pleasure,  by  the  proportion 
between  the  muriated  oxide  of  copper  and  the  aluinen,  - 
tfnd  at  the  same  time  the  advantage  will  be  obtained  of 
» combmiiig  the  unalterable  muriated  green  with  the  alumen, 
which  is  known  to  be  an  excellent  ingredient  of  colours. 

SDLFHATED  GREEN. ^ 

Pour  upon  sulphate  of  ammonia  and  solid  copper,  a 
certain  quantity  of  sulphate  of  copper ;  leave  these  sub- 
stances in  contact  until  the  action  which  you  have  in  view 
be  terminated.  Then  separate  the  liquor  from  the  pre- 
cipitate, which,  being  duly  washed,  is  a  sulphated  oxide 
of  copper,  or  sulphated  green. 

In  giving  to  this  sulphated  green  a  liquid  mixture  of 
sulphate  of  copper  and  sulphate  of  ammonia,  a  primary 
material  is  produced  for  the  fabrication  of  oxide  of  copper, 
and  for  that  of  sulphate  of  ammonia. 

It  is  to  be  observed,  that  in  this  process  all  the  ammonia 
separates  to  form  sulphate  of  ammonia.  By  this  means  a- 
quantity  of  the  oxide  of  copper  will  be  precipitated,  which, 
coming  in  contact  with  the  undecomposed  sulphate  of 
copper  in  solution,  will  become  sulphated  oxide,  and  these 
two  quantities  of  sulphated  oxide  of  copper  form  the  in-' 
soluble  sulphated  green. 

DIFFERENT  COLOURS  FOR  FAINTING. 

From  proper  oxides  of  copper,  treated  on  the  foregoing 
principle,  may  be  procured  colours  for  painting. 

Colours  are  moreover  obtained  by  uniting  the  triple 
combinations  produced  by  salts  having  a  base  ofammouia, 
with  sulphate  of  copper.  All  the  ammonia  contained  be- 
comes changed  into  different  binary  compositions,  which, 
for  the  most  part,  may  be  used  as  colours  for  painting. 

CARBONATED  GREEN. 

Use  the  two  following  methods  instead  of  the  common. 
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{yrocesses  :-^l8t,  On  the  muriated  oxide  of  copper  pow 
cupreous  ammonia^  obtained  as  will  be  hereafter  explained. 
Leave  these  two  substances  in  contact  until  the  muriated 
oxide  is  changed  into  the  carbonated  oxide,  which,  sepa- 
rated from  the  liquid,  is  a  handsome  carbonated  green. 

The  cupreous  ammonia,  with  an  excess  of  carbonate  of 
ammonia,  is  formed  by  treating  it  with  the  muriated  oxide 
of  copper.  The  carbonic  acid  becomes  combined  with 
the  oxide  of  copper,  and  this  yields  the  muriatic  acid  to 
the  ammonia.  The  liquid  separated  being  still  muriate 
of  ammonia  and  cupreous  ammonia  mixed,  will  serve 
•usefully  .for  the  preparation  of  oxides  of  copper  and  am- 
moniacal  salts  proper  for  triple  combinations. 

2d,  Precipitate  the.  soluble  muriate  of  copper  by  car- 
bonate of  lime,  and  you  will  have  a  pretty  carbonated 
green. 

The  liquor  which  lies  above  it  contains  muriate  of  lime, 
useful  in  composing  muriate  of  ammonia  and  muriate  .of 
barytes,  for  the  fabrication  of  soda. 
•  Precipitate  the  same  soluble  muriate  of  copper,  or  any 
other  solution  of  copper,  by  carbonate  of  ammonia.  Leave 
these  substances  for  some  time  exposed  to  the  air ;  sepa- 
Tate  them  afterwards,  and  you  will  thus  obtain  carbonated 
greens,  of  which  some  will  be  very  beautiful. 

ABSBNICATED  GBBENS  OBTAINED  BY  WETTING. 

Pour  liquid  arsenate  of  ammonia,  with  a  proportion  of 
the  base  suitable  to  the  tint  which  you  wish  to  obtain,  on 
a  fit  quantity  of  oxide  of  copper.  Shut  up  these  sub- 
stances in  well  covered  vessels ;  stir  them  up  from  time  to 
time,  until  the  simple  oxide  has  become  arsenicated  oxide 
of  the  desired  shade.  On  then  separating  the  green  mass 
•from  the  liquor,  an  arsenicated  green  of  the  required  tint 
will  be  obtained,  and  an  ammoniacal  liquor,  which  may 
be  employed  to  make  cupreous  ammonia,  or  for  any  other 
use  in  which  ammonia  is  wanted. 
^In  this  procesSi  as  well  as  in  the  following  ones,  the 
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«ombinntioii  i«  efbeM  l^y  nimple  ftffimty .  IV  mmmt^ 
green  may  be  of  every  9ba4e,  and  it  i$  tbe  areeokai  aoid 
ftloQB  that  bjecomes  oombined^  the  ammonia  only  Bacvifi|^ 
^o  facilitate  the  union  of  the  arsenical  acid  with  the  miim 
of  copper,  in  rendering  it  more  poluhle  and  liquid.  Tliif 
method  of  making,  by  simple  and  direct  affinity,  compo- 
eitions  which  at  present  are  only  made  by  dQuble  and 
complex  affinities,  is  sus^ptible  of  mat^  other  very 
useful  applicationsb  Buch  as  the  fabrication  of  iome 
prussiates  and  sulphttrets. 

By  treatii)g  with  tha  same  arsenate  of  ammonia  aulpbate 
of  ammonia,  and  solid  copper,  in  the  mannfsr  abready  shown, 
the  latter  is  phanged  jnto  a  beautiful  arsenicated  green* 

The  same  tal^es  place  in  treating  in  the  same  mmner 
all  the  triple  compounds. 

In  substituting  the  arsenate  of  potash,  or  that  of  eod^ 
for  the  arsenate  of  ammonia,  and  treating  in  the  eame 
.manner  either  the  oa^ides  of  copper,  or  the  muria^  psiim 
of  copper  before-mentionec|,  ?ight  modifioatioqis  may  bt 
predi^c^d,  whipl^  will  all  give  very  beautiful  greeia  artep^tes 
of  any  shade  desired* 

AKS^NICATED  c;fRC;£NS   OBTAINED  ^Y  PnBCIP}TAT<9l<« 

By  precipitating  a  solution  of  oopper,  ma4e  with  %9g 

acid,  with  the  same  arsenate  of  ammonia,  and  separating 
the  preoipitate  from  the  iiquev,  and  washing  it,  will  be 

•  pr^duqed, 
,  Ist^  An  arsenicated  greeq,  of  every  shade  and  degref  (^ 

.beauty,    0dly,  A  liquid^  anammoniacal  salt  in  splutipn* 

,  whiph.  ])|f^y  be  used  in  making  triple  compoaitiena. 

By  dissolving  the  white  o^ide  of  arseuio  in  wavn)  mur 
riatic  acid,  and  adding  sufflcifnt  water  to  prevent  the 
crystallization,  and  by  treating  the  liquor  with  cupieQua 
amn^onia  in  due.  proportion  and  ^OLanner,  and  widi  the 
quantity,  of  oxide  of  copper  neceasary  to  eaturate  the  exceed 
of  muriatic  acid,  and  to  produce  a  just  proportion  between 

.t))e  ox\4e  of  arsenic  ^nd  the  9^ide  of  copper,  there  will  be 


otemtA  Ite  tfifliliofcltd  ^em^  a  liquid  minrtaid  of  mi* 
mbnia,  and  all  the  ammdnui  eniployed. 

By  sttbalitttiiiig  for  tKe  free  miiiiatie  acid  a  miittttre  of 
wUte  ozidi  of  ariemc,  mixriate  of  adda,  and  sulphuric 
tmi,  dttvted  sufficitfiitly  with  watar^  and  making  th^ 
mixture  boil^  and  Managing  it  as  abown  in  the  utiola  cm 
carbonated  greens,  the  same  products  will  be  obtained. 

Ib  this  i^ooesSf  which  is  more  economical  than  the 
preeedingy  there  isformedj  in  the  mixed  acid,  the  arsenUo^ 
muriate,  a  triple  salt,  which  may  be  separated  from  it  at 
plekstire  by  crystallisation,  and  whibh,  left  in  the  fliilture, 
will  do  bo  injury  to  the  use  made  of  this  latter,  'this 
salt  will  be  made  known  on  another  occasion. 

OBBElf  AC&TATBS  ANAL000Y8  TO  THE  niFFBttKNT 
SOtltS  OF  TERDIGRIS  Of  COMMERCE. 

I)ifif^rent  methods  are  employed,  according  to  the 
inaterials  used. 

Acetous  acid  is  to  be  made,  and  to  be  distilled  in  an 
economical  manner.  In  this  acid  any  convenient  oxide 
bf  copper  is  to  be  dissolved,  such,  for  example,  as  tliat 
obtained  from  the  soluble  muriate  of  copper,  by  precipi-* 
tatitig  it  with  lime.  This  solution  is  to  be  made  to  erys^ 
tallize,  and  crystallized  acetate  of  copper,  or  green 
acetate,  wiH  be  obtained,  atid  a:  weaker  solution  of  the 
same  acetate. 

To  obtain  the  oxide  of  copper  necessary  for  this  pre- 
paration, employ  a  part  of  the  soluble  acetate  of  copper 
and  of  the  liquor  obtained  by  the  preceding  method ;  wet 
with  it  one  of  the  oxides  of  copper ;  treat  this  mixture  ac* 
Wording  to  the  fer^going  principles  and  method,  and  yon 
Will  have  a  green  acetate,  analogous  tor  the  common  verdi* 
griss  of  commerce,  but  exempt  from  the  foreign  substances 
which  are  always  fourid  in  the  latter. 
•  Wet  with  the  same  acetate  of  copper  in  soluttofi  which 
has  been  mmitioned,  th^  acetate  of  copper  and  of  am«. 
monia,  which  you  form  in  treating  the  copper  by  the 

f2 
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acetate  of  iftrnmonia ;  combine  the  substances  at^  has  bee&> 
mentioned  in  the  article  Snlphaied  Greeny  and  jrou  wiUt 
also  obtain  a  green  acetate,  similar  to  the  verdigris  of 
commerce,  and  a  liquor,  which/  mixed  with  the  acetate* 
of  copper  and  the  acetate  of  ammonia,  serves  to  make  new* 
quantities  of  acetate  of  ammonia' and  of  copper.    . 

BLUES    FOR    PAINTING    ANALOGOUS   TO   THE   CENDaks 
BLEUES  OF  COMMERCE,   AND   TO    PRUSSIAN    BLUE. 

The  sulphate  of  ammonia  and  of  solid  copper,  like  many, 
triple  compounds,  are  of  a  very  {^easing  light  blue,  capable, 
by  employing  them  properly,  of  serving  as  colours. 

By  precipitating  the  liquid  muriates  of  copper  (for  ex« 
ample,  the  green  muriate  which  was  mentioned  in  the 
beginning  of  this  memoir)  with-  lime,  and  treating  this 
precipitate  with  lime,  the  cendres  bleues  of  Pelletier  will  be 
obtained,  and  a  muriate  of  lime,  useful  in  making. muriate 
of  ammoni^  and  muriate  of  barytes,  intended  for  the 

I  fabrication  of  soda. 

j  By  precipitating  the  cupreous  ammonia,  described  further 

I  back,  with  fixed  caustic  alkali,  a  beautiful  light  blue  is  ob- 

tained, capable  of  being  made  still  more  handsome.  •  Dis** 
tiliation  will  return  the  two  alkalies  employed. 

In  many  operations  are  obtained  liquid  mixtures  of 

I  oxides  of  copper  and  ammoniacal  salts,  too  much  diluted 

with  water  to  be  evaporated  economically.  By  treating 
these  liquids  with  lime,  they  become  triple  saline  com- 
pounds, with  a  great  excess  of  ammonia.  In  pouring  these 
vew  liquors  on  oxide  of  copper,  to  saturate  the  ammonia, 
a  mixed  solution  is  got,  which,  treated  properly,  and  in 
jnst  proportion,  with  soluble  muriate  of  copper  dissolved, 
gives  precipitates  capable  of  being  used  as  blue  in  painting,  ^ 
particularly  when  improved  by  lime. 

From  animal  charcoal,  obtained  in  making  ammonia, 
prussic  acid  may.be  procured,  which  may,  be  used  in  tha 
fabrication  of  prussiaa  blue. 
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Bjft>  BBOW/KS  AND  OTilBE'COLdtJBS   FOR   PAtNTINO,  / 

PORMSD  BY  0X10B  OF  IBON. 

By  exposing  to  a  proper  degree  of  heat  the  oxide  of 
iron,  which  is  procured  without  expense/  and  in  large 
quantities,  by  the  manner  of  making  sulphate  of  ammonia 
which  will  be  stated  further  on,  the  different  colours  men- 
tioned will  be  obtained. 

To  be  continued- 


Brevet  d^ Invention  for  fioe  years,  granted  to  M.  Gbioket,  of  Parie, 
fir  a  process  fir  the  preparation  of  turf.    Dated  March  SSt,  1S17. 

This  preparation  consists  in  plunging  the  turf  for  some 
hours  into  common  milk  of  lin^e,  diluted  with  a  sufficient 
quantity  of  water ;  care  must  be  taken  to  draw  the  turf  out 
before  it  is  entirely  saturated,  and  to  submit  to  a  strong 
pressure  in  a  simple  lever  press  (contrived  by  M.  Origaret), 
which  consists  of  two  levers,  one  placed  beneath  the  other, 
and  connected  with  it  by  a  piece  jointed  to  both,  and  so 
arranged  as  to  act  on  it  at  a  distance  from  its  centre  of 
motion,  and  multiply  its  power. 

The  upper  lever  is  sufficient  for  pressing  the  sods  of 
turf,  when  freshly  cut ;  if,  on  the  contrary,  they  have  been 
previously  dried,  then  the  lower,  or  compound  lever,  must 
be  used. 


Brevet  d^ Invention  fir  Jive  years,  granted  to  M.  Cadet  di  Vauz, 
Paris,  fitr  a  proceu  by  which  the  fist  may  be  extracted  from  the  bones 
of  horses.    Dated  October  84,  ISU. 

The  bones  of  horses,  after  the  flesh  being  taken  off,  are 
plunged  into  boiling  water,  to  accelerate  the  formation  of 
the  fat,  or  more  commonly  are  left  exposed  to  the  free  air 
•for  a  period  of  time,  longer  or  shorter,  according  to  the 
degree  of  temperature,  which,  however,  only  varies  from 
ten  to  forty  days.    After  this  time  it  is  known  by  the 
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colour  of  the  bonet,  thftt  thtt  tlbtmiMUi  tttltari  ifMik 
occapies  the  pkce  of  the  tttiMW,  has  pMlt«d  into  the  state 
of  fkt ;  then  the  bonee  are  broken  and  submitted  to  the 
action  of  boiling  water^  and  what  rises  to  thd  surface  is 
collected. 


LIST  OF  NEW  PATENTS. 


AtousTtJS  Count  de  lA  Garde,  of  Saint  JameijV 
square,  Middlesex,  for  improved  machinery  for  breaking 
or  preparing  betnp,  flax,  and  other  fibrous  materials.— 
Communicated  to  him  by  a  foreigner.— Dated  Novetnber 
24,  1825.--Six  months  to  enrol  specification. 

JosEt^H  Eve,  of  Augusta  Georgia,  America,  now  re- 
siding at  Liverpool,  engineer,  for  an  improved  steam- 
engine. — Dated  November  24,  1825. — Six  months  to  enrol 
Specification. 

Henry  King,  of  Norfolk-street,  Commercial  Read^ 
Middlesex,  master  mariner,  and  William  KingstoK^  of 
the  Dock  Yard,  Portsmouth^  master  millwright,  for  iooh 
proved  fids  for  topmasts,  gallant  masts«  bowsprits,  and 
all  other  masts  and  spars  to  which  the  use  of  the  fid  is 
applied. — Dated  November*  26^  1825^ — Six  months  to 
enrol  specification. 

Richard  Jones  ToMLiNsoN)  of  Bristol,  Gentleman, 
for  frame-work  for^bedsteads  and  other  purposes. — Dated 
November  26,  1826. — Six  months  to  enrol  specification. 

Marc  Larivibre,  of  Princes'^-square^  Kenningtoo, 
Surrey,  mechanist,  for  certain  apparatus  or  machinery  to 
be  applied  to  the  well-known  Stamp's  fly  presses,  or  other 
loesses,  for  the  purpose  of  perforating  metal  plates,  and 
for  the  application  of  eueh  perforated  metal  plates  tb 


Six  iiionths  to  enrol  specification. 

Wittf  AM  Pope,  of  Ball  Alley,  Lombard-street,  London, 
mathematician,  for  improvements  on  wheeled  carriages.-* 
Dated  December  8,  1825.*--iSix  months  to  enrol  spe- 
oiflcation* 

The  same,  for  improvements  in  making;^  mixing, 
compounding,  improving,  or  altering  the  article  of  soap. 
-«*Dated  December  3,  1825. — Six  months  to  enrol  speci** 
fication. 

Henry  Berry,  of  Abchurch-lane,  London,  merchant, 
for  an  improved  method,  in  different  shapes  or  (brms,  of 
secaring  volatile  or  other  fluids,  and  concrete  or  other 
substances,  in  various  descriptions  of  bottles  and  vessels. 
— Dated  December  3,  1826. — Six  months  to  enrol  spe- 
cification. 

EzEKiEL  Edmonds,  of  Bradford,  Wilts,  clothier,  for 
improvements  on  machines  for  scribbling  and  carding 
sheeps'  wool,  cotton,  or  any  fibrous  articles  requiring; 
such  process. — Dated  December  3,  1825. — Six  months  to 
enrol  speciflcfttion. 

John  Be  ever,  of  Manchester,  Gentleman^  for  an  im- 
proved gun  barrel. — Dated  Decembers,  1825. — ^Six  months 
to  enrol  specification.    ^ 

Edmund  Luscombe,  of  East  Stonehouse,  Devon, 
merchant,  for  a  method  of  manufacturing  or  preparing  an 
oil  or  oils  extracted  from  certain  vegetable  substances, 
and  the  application  thereof  to  gas  light  and  other  purposes. 
Partly  communicated  to  him  by  a  foreigner  residing 
abroad. — Dated  December  6,  1825. — Six  months  to  enrol 
specification. 

John  Phillips  Beavan,  of  Clifford-street,  Middlesex, 
Gentleman,  for  a  cement  for  building  and  other  purposes. 
Communicated  to  him  by  a  foreigner. — Dated  December  7, 
1825.'— Six  months  to  enrol  specification. 
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-  Feakgis  Halltday,  of  Hfikm,  Surrey,  Esq.  for  im- 
provements in  machinery  to  be  operated  upon  by  steam. 
— Dated  December  9,  1825.— Six  months  to  enrol,  spe- 
cification. 

Joseph  Ghbssbborough  Dyer,  of  Manchester,  patent 
card  manufacturer,  for  improvements  in  machinery  for 
making  wire  cards  for  carding  wool,  cotton,  tow,  and  other 
bbrous  substances  of  the  like  nature ;  and  also  certain  im- 
provements on  a  machine  for  shaving  and  preparing 
leather  used  in  making  such  cards. — Dated  December  9p 
1825. — Six  months  to  enrol  specification. 

Robert  Addams,  of  Theresa  Terrace,  Hammersmitfaj 
Middlesex,  Gentleman,  for  a  method  of  propelling  or 
moving  carriages  of  various  descriptions  on  turnpike,  rail, 
or  other  roads. — Dated  December  14,  1825. — Six  months 
to  enrol  specification. 

Matthew  Ferris,  of  Longford,  Middlesex,  calico 
printer,  for  improvements  on  presses  or  machinery  for 
printing  cotton  and  other  fabrics. — Dated  December  14, 
1825. — Six  months  to  enrol  specification. 

Jambs  Ash  well  Tabor,  of  Jewin-street,  Cripplegaie, 
London,  Gentleman,  for  means  for  indicating  the  depth  of 
water  in  ships  and  vessels. — Dated  December  14,  1825.— « 
Two  months  to  enrol  specification. 
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PATENT  INVENTIONS,  &€• 


No.VIII.  FEBRUARY,  1826. 


Sjpeeification  of  the  Patent  granted  to  John  Fussbll^  of  MeUs,  in  the 
county  of  Somenet^  Edge^tool'maker,  for  an  improved  method  of 
heating  woollen  cloth,  for  the  purpose  of  giving  it  a  lustre  in  dressing* 
DatedAugust  11,  1834. 

TO  all  to  whom  these  presents  shall  come,  See. 
Now  hiow  ytf  that  in  compliance  with  the  said  proviso,  I, 
the  said  John  Fussell,  do  hereby  declare  that  the  nature 
of  my  said  invention  of  an  improved  method  of  heating 
woollen  cloth,  for  the  purpose  of  giving  it  a  lustre  in 
dressing,  and  the  manner  in  which  the  same  is  to  be  per- 
formed, is  fully  described  and  a9certained  a»  follows,  that 
is  to  say  : — My  invention  consists  in  an  improved  method 
of  applying  steam  to  the  beating  of  woollen  cloth  (that 
is  to  say) :-— After  the  cloth  is  properly  dressed,  either  by 
gig  machine,  or  by  hand  dressing,  I  roll  it  upon  a  hollow 
roller  or  rollers,  so  contrived  as  to  receive  or  enclose  the 
list  or  forrel,  by  which  process  the  stains  or  wrinkles 
which  are  usually  produced  by  rolling  the  cloth  upon  the 
solid  roller' or  rollers  in  common  use,  are  avoided.  I  then 
place  the  cloth  on  end,  for  the  purpose  of  shifting  as 
much  of  the  water  as  is  usually  shifted  previously  to 
racking.  In  the  next  place  I  submit  the  cloth  to  the 
action  of  steam  for  about  three  hours,  more  or  less,  ac* 
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cording  to  circumatances,  either  by  suspending  it  over 
water  in  a  common  furnace,  or  by  placing  it  in  any  ap- 
paratus contrived  for  the  purpose,  and  capable  of  receiving 
one  or  more  rolls  of  cloth  at  a  time,  or  by  any  other 
convenient  and  suftable  meapi,  in  which  steam  is,  or 
may  be,  raised  in  the  usual  ways,  or  conveyed  into  it 
from  a  detached  or  separate  generator,  and  applied  to  the 
cloth  ;  or  if  desirable,  the  steam  may  be  introduced  into 
the  rt^Uer  or  rolleirS|  o^re  beipg  t^keu  te  prevent  t\kt  cloth 
from  being  stained  by  the  condensed  steam  from  the 
forrel.  The  proper  teiiaperature  of  the  steam  to  be  applied 
to  the  cloth  may  be  stpited  at  considerably  below  the 
boiling  point ;  but  the  exact  temperature  must  be  regu- 
lated by  the  Judgment  of  the  operator,  according  to  the 
lustre  required,  and  in  some  measure  also  tp  the  qapiir 
^ility  of  the  colour  to  withstand  a  high  mois^  temperature. 
When  it  is  desirable  to  give  to  the  cloth  a  v^ry  l^fgh 
lustre,  it  may  be  obtained  by  shifting  less  of  the  water 
Ibf^n  ^s  usually  shifted  pr^irioii^ly  tp  rapl^iug,  ^JLd  mining 
Ui^  steam  to  a  greater  degree  pf  h#ftt  tha|%  r^^ire4  tp 
produce  a  hm  degree  of  l^str^,.  Jn  this  oas^j.  I)ow#vfyb 
ibf  vq\\ef  pQ  yihick  th^  clutb  is  W9upd,  sJxpijW  kn  JP^Ap  4^ 
nvp}?#.  slowly  during  th^  prqees^  of  ^t^^nfiing,  fey  mfr 
okunc^l  Of  other  meai^s, 
Jn  witness  whereof,  Im^, 
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SpsetfioaHoH  of  the  PtUent  granted  to  Mo&ynbox  SguLpSA^i,  flf 
BrampiQfi  HaU,  Wrangfird,  in  the  aountjf  ff  BuJfoVt,  l4euUn^i9 
i\§  Moyal  Nawfj  for  periain  impropfimenUfof  the  yurjpoffe  af^Mi^ff 
Mforkings  r^^ngj  t^nd  furling  the  sq^ile  of  boatej  4kim^  (iruf  other 
fesieU.    Dated  July  8^  1825. 


WITH  TWO  PLATB5. 


TO  all  to  whom  these  presents  shall  oome,  &c.  fcc» 
Vow  know  yey  that  in  compliance  with  the  said  proiriflOi 
I,  thd  said  Molyneux  Shukibam,  do  hereby  declare  that 
th«  i^atnre  of  my  s%id  invtatioD)  tad  the  wusaer  in  wbldi 
the  same  is  to  be  performed,  are  particularly  ieafirihsd 
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Md  ascertained  in  and  by  the  drawings  hereunto  annexed, 
and  the  following  description  thereof,  (that  is  to  say)  v^^ 
The  chief  objects  of  n&y  said  iaiproyements  in  the  setting 
and  working  the  sails  of  boats,  ships,  and  other  vessels, 
fLre  the  saving  and  reducing  of  manual  labour,  and  of 
the  funning  rigging,  and  the  consequent  wear  and  tear 
thereof;  and  which  said  objects  I  effect,  by  causing  the  . 
sails  connected  with  the  masts  to  turn  altogether  upon 
necks  and  pivots,  made  at  the  lower  end  of  the  masts  ais 
centres,  and  which  said  necks  move  in  collars,  affixed  and 
secured  to  the  beams  of  the  boats,  ships,  or  other  vessels, 
whilst  the  pivots  tarn  in  steps  or  pivot  holes,  secured  to 
their  keelsons.    The  turning  or  mofing  of  the  masts  and 
6ails  may  either  be  effected  by  the  action  of  the  wind 
ii{)on  the  sails,  or  by  manual  labour,  or  by  both  con- 
jointly,  and  the  quantity  of  their  motion  may  be  regulated 
or  limited  by  employing  tackle  properly  fitted  for  the 
purpose.     In  order,  however,  to  render  the  explanation 
•of  the  various  methods  in  which  I  carry  my  said  improve- 
ments into  effect  more  intelligible,  I  shall  proceed  to  refet' 
to  the  different  figures  contained  in  the  drawings,  whichr, 
as  aforesaid,  are  annexed  to  this  specification,  and  in  all  of 
which  figures,  the  same  letters  and  figures  of  reference,  indi- 
cate the  Hsimilar  parts.    In  drawing  No.  1,  (PI.  V.)  a,  flgs^ 
1,  2,  and  3,  represents  a  mast:  B  the  neck  of  it,  turning 
in  a  collar,  c,  affixed  in  the  beam  or  thwart  of  a  boat,  n  : 
B,  the  pivot,  moving  in  a  step  or  pivot  hole,  f,  secured  to^ 
the  keelson,  o.    For  the  sake  of  strength,'  I  form  the 
shaft  or  lower  part  of  the  mast,  a,  and  the  neck  and 
pivot  upon  it,  of  wrought  iron,  or  other  proper  metal  or 
compositions  of  metal,  and  unite  or  connect  it  with  the 
upper  or  wooden  part  of  the  mast,  by  letting  it  in,   and 
securing  it  firmly  by  driving  hoops  of  metal  over  the 
place  of  juncture,     m  is  the  boom,  turninjj  upon  a  pin 
passed  through  holes  made  in  the  shaft,  and  in  a  piece  of 
metal;  i,  affixed  to  the  boom^  h^  and  secured  therein^ 
€Hher  by  a  strew  and  not,  a  fore«Iock,  ^t  other  proper 
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means.    By  this  contrivance  the  boom  can  be  turned 
.  upon  the  pin,  and  brought  parallel  with  the  mast,  for  the 
convenience  of  stowing  it  in  the  least  compass.    J  is  the 
yard,  either  hoisted  by  a  halyard,  passed  through  a  shieve 
hole,  K,  made  in  the  head  of  the  mast,  as  shown ;  or  by 
means  of  a  block  fixed  to  the  mast  head ;  and  which 
halyard  is  belayed  to  a  cleat,  l,  affixed  to  the  mast,    m 
the  sail,  laced  both  to  the  yard  and  boom  :  n  the  sheet, 
affixed  to  the  boom,  and  passed  through  the  block,  o, 
which  is  affixed  amidships,  and  is  then  belayed  to  a  cleat. ' 
Fig.  2  represents  the  mast  as  unstepped,  the  boom  turned 
nearly  parallel  to  it,  and  also  the  yard  and  sail  ready  for 
furling  the  latter,  as  shown  in  fig.  3.    Having  thus  de- 
scribed the  simplest  construction  and  application  of  my 
said  improvements,  I  shall  next  proceed  to  give  an  ex- 
ample of  another  construction,  shown  in  fig.  4  of  drawing 
No.  2,  (Pl.VI.)  which  is  an  elevation  of  a  lug-sail  boat ;  and 
in  fig.  6,  which  is  a  plan  of  it.    In  this  construction  I  affix 
a  cross,  p,  formed  either  of  wood  or  metal,  upon  the  head 
of  the  shaft  or  upright  axis,  a,  (not  shown  in  these  figures) ;, 
the  two  pieces  forming  the  cross  being  placed  at  angles  of 
about  79^  and  108^,  the  boom,  h,  being  fixed  between  the 
wide  openings  in  the  cross,  as  shown  in  fig.  6.  Instead  of  an 
ordinary  mast  from  each  end   of  the  cross,  a  pole,  q, 
ascends,  and  which  are  all  four  firmly  united  at  top  to  a 
%ma8t  head,  r,  they  being  let  into  stop  grooves  made 
around  the  lower  end  of  it  to  receive  them,  and  are  all 
securely  bolted   and  rivetted  together ;   in  addition  to 
which,  an  angular  iron  plate  may  be  occasionally  affixed 
to  each  side  in  the  same  manner,  in  order  to  strengthen 
it  still  more.    The  four  poles,  Q,  have  shoulders  and 
tenants  formed  at  their  other  ends,  which  are  let  into 
mortice  holes  made  in  the  ends  of  the  cross  to  receive 
them,  and  are  secured  underneath  the  cross  by  pins, 
driven  through  holes  made  in  the  tenants.     The  points  of 
union  at  the  ends  of   the  cross  may  also   be  further 
strengthened  by  the  introduction  of  iron  or  wooden  knees, 
in  case  the  increased  bulk  of  ,the  parts  require  it,  and  as 
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will  be  deBcribed  hereafter.  These  poles,  so  united,  form 
my  open  quadrangular  pyramidal  mast,  j  is  the  yard, 
hoisted  as>  already  described,  and  m  is  the  sail.  I  work 
this  sail  in  the  following  manner  : — ^A  grooved  wheel  is 
affixed  underneath  the  arms ;  in  the  angular  groove  round 
this  wheel  an  endless  rope,  s,  is  lodged,  which  is  passed 
through  the  blocks,  t  t,  affixed  to  the  gunwale  of  the 
vessel  at  a  sufficient  height  for  the  men  to  work  it.  By 
this  contrivance  the  vessel  may  be  wore  without  the  ne- 
cessity of  jibbing  the  sail ;  but  in  tacking  or  working  to 
windward,  the  sail  must  be  held  by  a  sheet  affixed  to  the 
boom,  as  before  described,  and  be  allowed  either  to  act 
of  itse^lC  or  be  moved  by  hand.  Fig.  6  exhibits  a  different 
form  of  an  open  quadrangular  pyramidal  mast,  calculated 
for  a  latteen  sail,  the  poles,  q  q,  being  inclined  forwards, 
to  balance  the  yard  and  boom  the  better.  The  yard,  j, 
and  the  boom,  n,  are  united  at  their  fore-ends  by  a  pin 
or  bolt,  passed  through  holes  made  for  the  purpose,  and 
aiecured  by  a  fore-lock.  Fig.  7  exhibits  an  elevation  of  what 
I  term  my  open  triangular  pyramidal  mast ;  fig.  8  a  plan 
of  it;  and  fig.  9  the  same  as  fig.  8,  but  with  the  sails  set. 
Here  the  arms  of  the  cross,  p,  are  placed  at  right  angles 
to  each  other,  and  two  of  the  three  poles,  q  q  q,  are  let 
into  mortice  holes  made  on  each  side,  in  the  ends  of  the 
cross,  while  the  third  is  passed  through  a  hole  made  in 
the  boom,  h,  or  lengthened  arm  of  the  cross,  p.  u  u  u  v, 
fig<s.  7  and  8,  are  four  strengthening  braces  affixed  to  each 
end  of  the  boom,  and  to  the  two  side  poles ;  the  fore  and 
f^ft  pieces  forming  the  boom,  h  h,  are  scarfed  to  two  of 
the  arms  of  the  cross,  p,  and  are  firmly  bound  by  hoopsf 
Thiey  also  rifie  up  at  each  end,  as  shown  in  figs.  7  and  9, 
in  order  to  prevent  the  sails  from  dipping  into  the  water 
when  sailing  before  the  wind.  The  topmast  is  joined  to 
the  upper  part  of  the  fore  pole,  q,  by  the  two  caps,  v  v, 
in  the  usual  manner,  and  is  furnished  with  a  cross  tree  or 
spreader,  and  the  fore  pole  is  united  to  the  two  side  poles 
by  means  of  an  angular  wooden  block,  w,  with  two 
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two  sid^  poiel^  afkd  tt  third  ^oovfe  for  ih^  fore-  pole  td^ 
Ito  in ;  the  whole  being  risa  firmly  bolted  and  hobfyed: 
togethei".  These  open  tridngtilftt  pyrftinidal  tiiaatSi  ^ctt 
ildapted  for  cutters,  schooners,  sloops,  and  many  othe* 
cbscriptions  of  fore  and  aft  tigged  vessels;  In  fig.  9  the 
i^il,  X,  partakes  of  th^  nature  both  of  a  mainsail  and  a 
foresail,  the  fore  leech  b^ing  attached  to  the  fore  pole  by 
boopis,  in  the  usual  manner.  It  is  also  hoisted  and  set  lis 
ilsual^  by  means  of  a  gaff,  ir,  as  h  also  the  gaff  topsail, 
i.  The  jib  may  either  be  nn  ordinary  dne,  s«ch  as  is 
domtoonly  used  in  cutters,  or,  in  ord^r  thit  no  wind  may 
e&cape  between  the  jib  and  the  mainsail,  t  taake  tlie  jib 
dobble,  as  shown  at  a,  by  utiiting  it  at  the  luff,  b,  and  the 
after  leech  of  each  jib  locks  in  on  each  side  df  the  marn^atl.' 
This  contrivance  also  enables  Ine  to  open  ^itfaei'  side  of 
the  double  jib  by  means  of  blocks,  cc,  fixed  on  the 
btade^,  uu,  fot  the  purpose  of  laying  to  or  paying  thd' 
yessers  head  off.  The  after  braces,  u  v,  answer  the  same 
purpose  as  the  topping  lifts  of  the  usual  cutters,  by  sup- 
portiiig  the  after  end  of  the  booiii.  By  the  complete* 
revolution  of  the  mast  and  sails,  I  am  enabled  to  dispense 
i^ith  the  scfnaresail  commonly  ttsed  in  cutters  when  going* 
before  the  wiftd.  I  c<Dnnect  the  arms  of  the  cross,  p,  by 
ftut  or  more  seta  of  bars  of  wbod  placed  between  them, 
as  shown  in  fig.  8,  so  as  to  form  an  open  platform,  upon 
which  the  coils  of  running  rigging  may  be  lodged.  Fig.  lO* 
ii^'  an  elevation,  and  fig.  11a  plan,  of  part  of  a  schooner,' 
intended  to  show  the  manner  of  applying  my  open  triaii'^ 
gttlar  pyramidal  masts  to  that  species  of  vessel,  l^e  fore^^ 
Hiast  and  sails  being  similar  to  that  Ust  described,  but 
the  mainmast  differing  in  notliaving  a  jib,  and  there  beings 
nd  boom  before  the  fore  pole.  These  masts  and  saris  taay 
be  Wofked  either  by  tackles  fixed  occasionally  to  the  arms' 
^the  crosses,  or  to  the  booms,  or  by  endless  ropes  passings 
rtftmd  wheels  ad  already  described.  In  dase  of  applyihg^ 
my  improvements  to  vessels  of  glpeater  bui^den^  it  beewiSt 


]i6G«88ary  io  employ  m^ans  to  afford  ^eater  stability  or 
support  to  the  masts  and  ^ails  tfaaa  have  yet  been  de- 
scribed.   These  I  carry  into   effect  in.  varietts   waysi 
namely »  instead  of  forming  the  shaft,  a,  of  the  mast,  of 
one  solid  bar  oP  metal,  I  can  construct  it  of  wood  and 
metal,  combined  in  the  manner  shown  in  fig.  12  of  drawing 
No.  1>  a  section  of  whicb,  on  a  larger. scale,  is  shown  in 
fig*  13»  and  a  plan  of  it  in  fig*  14,  which  b  taken  at  thd 
dotted  line,  dd,  in  fig.  13.    a  is  the  shaft,  having  a  collar^ 
e,  at  its  lower  end^  and  a  shoulder,  /,  fig.  13,  at  the 
upper  part  of  it,  with  a  screw  and  nut,  g,  to  it :  ^  is  a 
block  of'wood,  perforated  in  its  centre  to  receive  the  shafti 
A>  and  into  it  the  four  upper  arms,  p  I*,  are  let  in  at  tpp^ 
and  the  four  lower  ones,  p  p,  below  them.    The  uppev 
arms  are  held  in  their  pIa.ceB  by  means  of  a  metal  cros^ 
plate,  a,  -having  a  hole  in  its  centre  for  the  shafts  A,  to 
pass  through,  and  holes  in  it  for  bolts  and  rivets,  h^ 
which  the  arms  of  the  upper  cross,  p  P,  are  secured  in 
their  proper  situations.    The  loWer  arms>  p  p,  are  held 
and  supported  by  metal  knees,  Jj,  which  are  affiled  to 
them  by  bolts  and  rivets,  and  which  are  all  enclosed  withid 
a  metal  hoop,  k.    This  hoop  also  embraces  and  enoloaea 
four  metal  plates,    //,    ^c.  within  it,  which  serve  to 
strengthen  the  wooden  block,  A,  between  the  mortice  holes* 
The  plates  are  carried  above,  and  extend  below,  and  aro 
secured  by  two  other  metal  hoops,  m  m.    Both  the  knees 
and  the  plates  are  let  into  the  wood  of  the  block.    The 
metal  hoop,  k,  also, forms  the  neck  of  the  shaft,  which 
turns  in  a  collar,  firmly  secured  to  the  beams  of  the  vessel^ 
in  a  manner  to  be  described  hereafter.    The  boom,  n, 
figs.  12  and  13,  lies  upon  the  top  of  the  cross  plato,  tt» 
the  shaft,  a,  passing  through  a  hole  in  it,  and  the  whole 
is  firmly  bound  together  by  the  screw  and  nut,  g.    Thd 
two  sets  of  cross  arms,  p  p,  .iire  united  at  their  ends  and 
to  the  poles  (one  of.  which  is  shown  at  q,  in  fig.  18,  and 
both  in  fig.  12)  by  metal  plates^  bands^  or  koeesi  firmly 
sacured  to  them  by  bolt0  and  rivetei    Anedief  iMlbed  of 
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constructing  the  shaft  and  cross^  where  still  greater  strength 
and  stability  are  required,   rs  shown  in  elevation  and 
section,  in  fig.  15,  in  which  a  is  the  shaft,  with  a  collar, 
e,  at  its  foot,  and  a  screw  and  nut,  g,  at  its  top ;  it  is 
enclosed  like  that  last  described,  in  a  block  of  wood,  A. 
The  shaft  and  block  are  inclosed  within  a  cast  iron  cone, 
17,  having  a  flanch,  o  o,  at  its  upper  end,  with  four  open 
boxes  around  it,  pppp,  shown  in  the  plan,  fig.  16,  and  in 
section  in  fig.  15,  into  which  boxes  the  lower  arms  of  the 
cross,  pp,  are  fitted  by  being  halved  into  each  other. 
Upon  these  arms  the  flanch,  q,  of  another  cast  iron  concj 
r,  shown  in  elevation  in  fig«  17,  and  a  plan  of  it  in  fig.  18, 
is  fitted,  and  the  whole  are  bound  together  with  bolts  and 
rivets.    This  cone  is  also  filled  with  a  wooden  block,  s. 
The  upper  part  of  the  cone,  r,  has  likewise  a  flanch,  1 1, 
and  four  other  open  boxes,  uuuu,  upon  it,  which  receive 
into  them  the  upper  arms  of  the  cross,  p  p,  also  halved  into 
each  other,  and  the  whole  are  covered  by  a  plate,  v,  shown 
in  fig.  19,  and  secured  by  bolts  and  rivets.    And,  lastly, 
the  whole  is  bound  together  by  the  screw  and  nut,  g. 
Cross  braces,  tow,  are  fixed  by  bolts  to  cast  iron  plates, 
xa:«  &c.  figs.  15  and  17,  which  are  cast  around  the  cone, 
r,  and  to  iron  plates,  z  z,  at  the  ends  of  the  arms  of  the 
cross,  P  p,  &c.  for  the  purpose  of  giving  additional  strength 
to  the  cross ;  the  iron  plates,  z  z,  likewise  serving  to 
connecj;  the  poles,  Q'q,  of  the  open  quadrangular  pyra- 
midal mast  to  the  cross.    The  cylindrical  part,   1,  I,  at 
the  upper  end  of  the  cone,  n,  fig.  15,  is  formed  into  an  axis 
which  turns  in  a  cast  iron  collar,  2,  with  a  flanch,  3,  and 
which  is  firmly  secured  by  bolts  and  rivets  to  the  deck 
beams  of  the  vessel,  as  shown  in  the  plan,  fig.  30 ;  another 
cast  iron  plate,  4,  fig.  15,  being  also  united  to  the  flanch, 
3,  and  having  a  hole  in  its  centre,  into  which  the  lower 
part  of  the  collar,  2,  is  fitted.    This  flanch  and  plate  also 
serve  to  secure  the  beams,  partners  of  the  mast,  and 
diagonal  braces,  in  their  places,  the  other  ends  of  them 
being  united  to  the  shaft  pieces,  5,  5,  and  breast  hook,  6, 
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as  shown  in  fig.  20,  and  which  I  have  introduced  for  the 
sake  of  giving  additional  support  to  the  mast.   7,  7,  &c. 
are  iron  plates,  intended  to  unite  the  ends  of  the  diagonal 
braces  and  the  beams  more  firmly  together.    The  pivot,  8, 
at  the  bottom  of  the  iron  shaft,  a,  in  fig.  15,  works  in  a 
pirot  hole,  9,  formed  in  a  cast  iron  step,  which  is  firmly 
secured  by  bolts  to  the  keelson,  10.     1 1  is  a  wooden  frame 
or  blocks,  placed  around  the  step  ;  to  steady  it  yet  more, 
an  iron  plate,  12,  is  affixed  upon  these  blocks  or  frame, 
having  a  hole  in  its  centre,  which  receives  the  top  of  the 
step  within  it.     A  casing,  13,  of  wood,  is  placed  around 
the  shafts  to  prevent  accidents.     In  order  to  hinder  the 
salt  or  other  water  from  penetrating  to  the  axis,  a  metal 
ring,  14,  is  affixed  to  the  flanch,  3,  and  another  ring,  15, 
descends  from  a  circular  shoulder,  made  around  the  upper 
part  of  the  cone,  w,  serving  as  a  cap  or  cover  to  the  ring, 
14.    For  the  same  purpose  a  kind  of  roof  or  cover,  16,  see 
fig.  13,  and  a  ring,  17,  is  provided  in  the  shaft,  a,  and 
which  said  ring,  17,  shuts  over  the  lower  ring  (similar  to 
that  shown  in  fig.  15,  at  14),  and  surrounds  the  neck  or 
axis  in  like  manner,  as  just  described.    To  prevent  the 
shaft.  A,  from  being  lifted  up  or  thrown  out  of  the  step,  9, 
(see  fig.  15),  I  either  employ  a  ring  or  collar,  secured  by 
the  screws,  18,  18,  or  some  other  fit  and  proper  substitute 
for  them.    Having  thus  described  some  of  the  modes  by 
which  I  construct  and  strengthen  the  cross  and  shaft,  I 
shall  proceed  to  show  how  I  give  additional  support  to 
them,  by  means  of  circular  rings  or  sweeps,  and  friction 
wheels  or  rollers,  acting  upon  or  against  the  sweeps.     In 
fig.  21,  19,  19,  represent,  in  section,  a  flat  circular  ring 
or  sweep,  either  formed  of  wood,  covered  with  a  plate  or 
plates  of  iron,  or  other  proper  metal,  or  of  cast  iron,  and 
either  entire,  or  in  separate  parts  joined  together.    This 
ring  is  firmly  secured  to  the  deck  of  the  vessel,  20,  being 
blocked  underneath,  where  necessary,  to  preserve  its  flat 
or  plane  upper  surface.    To  each  of  the  four  beams,  p  p, 
forming  the  cross,  ~a  friction  wheel  or  roller,  21,  21,  is 
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affixecl  on  their  underside,  which  may  either  be  moonted 
as  fihewBy  or  be  let  into  the  subatonce  of  the  beama  so  as 
to  project  below  them,  or  be  secured  to  the  ends  of  the 
beamsi  as  will  be  described  hereafter*    The  shaft,  a,  majr 
also  be  lengthened  above,  as  shown,  and  be  surrounded 
with  a  block  of  wood,  s,  to  strengthen  it ;  and  four  braces, 
two  ef  which  are  shown  at  w  «;,  may  be  added,  extending 
from  the. top  of  the  block,  s,  to  the  ends  of  the  beams,  p  p, 
and  be  there  united  with  the  poles,  q  q,  of  the  open  tri- 
angular or  quadrangular  pyramidal  masts,  by  means  of 
iron  plateS)  knees,  &c«    It  would  be  still  better  if  the 
upper  surface  of  the  metal  ring,  19,  19,  were  to  be  made 
conical,  and  the  friction  wheels  or  rollers,  21*  21,  also  be 
portions  of  cones,  as  shown  by  the  crossing  dotted  lines, 
22,  22^  in  order  to  give  them  a  broader  bearings  and  cause 
them  to  wear  welL    Another  method  of  carrying  this  part 
of  my  invention  into  effect  is  shown  in  section  at  fig.  32, 
in  drawing  No;  2,  and  a  plan  of  it  in  fig.  23.    Here  the 
friction  wheels  or  rollers,  21,  21,  are  mounted  between 
metal  plates,  23,  23,  secured  to  the  ends  of  the  beams^ 
F  p,  forming  the  cross,  and  their  rims  project  above  and 
below  those  beams.    The  friction  wheels  either  act  above 
or  against  the  underside  of  a  circular  wood  or  metal  ring 
or  sweep,  24,  24  ;  or  below  upon  another  sweep,  26,  26, 
which  is  parallel  to  and  concentric  with  the  upper  sweep, 
24,  24,  the  two  sweeps  being  framed  together,  and  the 
lower  one  supported  upon  blocks,  26,  26,  &c.  affixed  to 
the  deck  beams  and  gunwale  of  the  vessel,  and  the  upper 
one  suspended  above  it  by  iron  knees,  27,  27,  &c.  bolted 
to  both  sweeps,  and  secured  to  the  deck  beams  and  gun- 
wale ef  the  vessel,  as  shown.    28  is  a  cap,   intended  to 
cover  the  head  of  the  shaft,  a,  and  to  keep  down  the 
segments  of  the  circular  grating  or  platform,  29.     In  fig* 
24  is  shown  a  different  construction  of  the  parts  above  de* 
scribed.    Here  there  are  two  sets  of  crosses,  P  p,  kept  al 
a  proper  distance  apart  by  the  beams,  30,  30,  which  are 
placed  between  them ;  and  the  fhction  wheel  or  rolleri 


89^  93,  tLC4  19  aadBntiM  ^i  tb^  eoA  of  each  ef om>  tf  p^ 
making  eight  in  all.  These  are  better  aUawn  in  the  tteetion^ 
fig.  26*  FoHF  of  tbeae  frietion  wheels  act  upon  the  upper 
face  of  a  circalar  tweep,  31,  shewn  in  secttoti^  in  fig.  26^ 
and  the  other  foar  against  the  underside  of  it*  It  being 
difficult,  howei^er,  to  shoW  this  combinaiioB  in  these 
figures,  and  as  I  also  intend  to  construct  the  circular  sweep 
in  cast  iron,  so  I  shall  refer  to  fig.  27,  of  drawing  No.  If 
where  the  two  sets  of  friction  wheels,  38,  23|  &c.  are 
shown  in  contact  with  the  sweep,  31,  but  without  the 
crosses.  Fig.  28  is  a  plan  of  fig.  27.  Fig^  29,  of  drawing 
No.  2f  is  a  plan  of  fig.  26,  as  applied  to  the  afterpa^t  of  a 
Tsssel  for  supporting  the  mainmast }  and  as  the  circulai 
sweeps  and  friction  rollers  assist  in  supporting  the  mast^ 
so  there  is  no  need  to  adopt  the  additional  braces  round 
the  collar,  shown  in  fig.  20,  of  drawing  No.  1 .  In  adapting 
my  said  invention  to  a  brig,  I  dispense  entirely  with  the 
bowsprit,  and  compeaisate  for  the  loss  of  the  jibs  and  fore 
toporast  staysail,  by  placing  my  foremast  farther  forwards^ 
and  making  my  square  sails  the  larger.  *  I  also  dispense 
with  the  stay  sails^  Each  mast  is  left  at  liberty  to  ret oIto 
around  its  own  centre,  independent  of  and  uncontrolled 
by  its  neighbouring  mast.  As  the  sails  act  of  theoiselreti, 
«F  by  the  power  of  the  wind,  in  the  manner  of  a  windvane^ 
so  the  necessity  of  working  the  yards  by  braces^  and  the 
courses  by  tacks  and  sheets,  is  avoided,  except  in  the  cases 
of  haulitig  up  Of  setting  the  courses^  I  also  do  aw^  with 
the  bow  lines.  Fig.  24,  of  drawing  No.  2,  shows  the 
eonstraction  of  the  open  quadhingular  pyramidal  mast  and 
t6p  masty  as  applied  to  a  brig.  I  would  prefer  to  make 
each  of  the  poles,  qqqq,  forming  the  mast,  of  single 
pieees,  whenever  the  scale  will  allow  of  it  The  boom,' 
nj  to  extend  the  feet  of  the  mainsail  ahd  foresail,  is  strength" 
Oned  and  supported  by  the  diagonal  braces,  u  u,  &c.  and 
finher  secured  atid  stayed  by  the  fore  and  aftpieces, 
33,  32^  i(rhich  are  shown  more  perfectly  in  the  plao^ 
fig;  90^  alid  Whi^  may  eilhor  be  anited  by  iroft  plates,* 
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bolts,  and  rivets,  as  before  described,  or  be  jointed  together 
by  knuckle  joints  and  pins,  as  shown  in  fig.  31.    The 
upper  ends  of  the  poles,  q  q,  &c.  are  let  into  stop  grooves, 
made  around  a  wooden  cap,  33,  with  a  hole  in  its  centre 
(as  shown  in  the  plan,  fig.  32),  to  receive  the  top*gallant- 
mast,  34,  which  also  passes  through  the  tressel-trees,  35, 
affixed  to  the  poles,  q  q,  &c.    To  the  foot  of  the  top- 
gallant-mast are  fixed  the  cross  trees,  36,  which  are  halved 
into  each  other  at  their  crossing  in  the  centre,  and  are 
secured  to  the  heel  of  the  topmast,  which  passes  through 
a  mortice  hole  cut  in  them,  and  they  are  fixed  either  by  a 
fid  or  bolt.    In  striking  the  topmast  the  necessity  of 
casting  off  the  rigging  is  thus  avoided,  the  shrouds  being 
affixed  to  the  cross  trees,  and  these  .to  the  top-gallant- 
mast,  and  coming  down  with  it,  instead  of  the  cross-trees 
being  affixed  to. the  top  of  the  topmast,  as  usual.    These 
cross-trees  are  placed  at  similar  angles  with  the  poles, 
Q  Q,  &c.  as  shown  in  fig.  32,  and  thus  accommodate  them- 
selves thereto  at  any  part  of  their  descent,  and  are  thereby 
kept  steady  when  struck,  which  enables  me  to  confine  the 
topsail-yard,  amidships,  in  keeping  or  furling  the  sail, 
and  also  when  it  is  set.     But  as  I  cannot,  in  this  manner^ 
steady  the  yard  in  reefing  or  furling  the  sail,  without 
striking  the  top-gallant-mast  at  the  same  time,  so  I  have 
contrived  another    method,   wherein  the  yard  itself  is 
affixed  to  cross-trees,  as  shown  in  fig.  33,  and  whereby  it 
is  kept  steady  within  the  poles.     In  this  latter  case  the 
cross-trees  of  the  top-gallant-mast  may  either  be  affixed 
at  the  head  of  the  topmast  as  usual,  or  otherwise.    As 
my  open  quadrangular  pyramidal  mast  answers  the  double 
purpose  of  a  mast  and  topmast,  so^  I  am  obliged  to  in- 
troduce a  substitute  for  the  mast  head  or  top  in  the  common 
mast,  and  which  is  shown  at  37,  in  fig.  24.    This  subr 
statute  consists  of  two  cross  pieces,  extending  to  the  four, 
poles,  Q  Q,  &c.  supported  below  by  the  four  angular  braces, 
38,  38,  &c.  and  strengthened  above  by  four  others,  39,  39, 
&c.    The  cross  pieces  and  braces  are  all  secured  to  the 
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iiiasts  by  iron  straps  or  plates,  bolted  and  rivetted  to  them, 
and  thus  form  a  great  addition  to  the  strength  of  the  mast. 
The  lower  yard,  40,  is  slung  to  the  cross  pieces.  ^  Between 
the  openings  around  the  cross  pieces,  37,  sets  of  bars  are 
placed,  which  serve  as  a  platform  or  substitute  for  a  top. 
Fig.  34  is  part  of  a  brig,  fitted  up  with  courses,  topsails, 
top- gallant*sails,  and  royals,  set  upon  a  wind.    As  the 
necessity  of  backing  the  sails  around  at  right  angles  to 
the  wind  is  avoided,   I  am  enabled  to  shape  the  sails 
otherwise  than  is  customary  in  square  rigged  vessels ; 
for,  as  they  always  present  the  same  leech  to  the  wind  in 
manufacturing  them,   I  cut  them  so  that  all  their  goring 
may  be  in  the  fore  leech,  and  the  straight  cloth  in  the  • 
after  one.     In  fact,  in  this  plan  all  the  sails  which  in  a 
square  rigged  vessel  are  usually  termed  "  squaresails,'' 
are  made  on  the  principle  of  *'  lugsails,"  and  I  thereby 
make  them  to  stand  so  much  flatter  than  squaresails  can 
possibly  do,  as  to  enable  the  vessel  to  lay  nearer  the  wind. 
By  reason  of  the  sails  revolving  with  the  mast  instead  of 
around  it^  as  usual,   I  cut  away  from  the  canvas  in  the 
foot  of  each  topsail  and  top-gallant-sail,  a  notch  or  gap, 
in  order  to  permit  those  sails  to  be  brought  nearly  into 
contact  with  the  sails  below  them,  the  gaps  allowing  the 
sails  to  clear  the  top  and  topmast  head.     I  thus  avoid 
the  *  openings  usually  made  between  the  sails,  and  the 
consequent  loss  of  surface  thereby  occasioned.    1  myself 
prefer  setting  the  royals  on  the  principle  of  latteen  sails, 
on  account  of  their  standing  better  upon  a  wind  ;  but  the 
shipowner  may  use  his  option  herein.    To  the  topsail  yard- 
arms,  fig.  33,  I  have  affixed  guys,  41,  41,  &c.  which  I 
reeve  through  blocks  fixed  to  the  ends  of  the  cross  pieces, 
and  lead  them  on  to  the  lower  platform,  to  the  end  that  the 
sails  may  be  *'  spilled  "  in  reefing  them,  and  the  yards  be 
as  effectually  secured  by  the  use  of  lifts  as  in  the  usual 
way.     A  ship  may  be  rigged  precisely  in  the  same  manner 
as  a  brig,  with  the  addition    of  a  mizenmast.     I  have 
avoided  showing  the  *  ropes  necessary  to  be  used  in  this 


mo4«  of  rigging,  aa  they  may  readily  be  supplied  by  wfHf 
pe|730D8  conversant  with  nautical  affairs.    Figr  35  eihibilB 
tb^  method  of  joining  two  poles  together,  to  form  «l  pol0, 
Q,  where  timber  of  sufficient  length  eannot  behftd,  namely, 
by  means  of  the  iron  hoops  or  caps,  42,  43,  lie.     Fig.  36* 
shows  a  method  of  applying  eight  diagonal  braces,  «j  tf, 
&G.  and  four  fore  and  aft  ones,  33»  32,  8(4s.  to  extend  the 
foot  of  the  sail  without  a  boom.    Having  thus  described 
various  methods  of  setting  and  worlpng  the  sails  of  boats, 
ships,  and  other  vessels,  in  my  improved  methods,  I  sh^ll 
now  proceed  to  explain  my  methods  of  ree&ng  and  furling" 
themt    Fig.  6,  as  before  said,  represents  a  latteen  sail, 
with  its  yard,  J,  and  boomj  h  u,  attached  to  my  opw 
quadrangular  oblique  pyramidal  mast,  qq:    43  is  a  flut 
or  oval  tfl4[>ering  reefingrboard,  with  pivots  at  ea^i  end  vf 
it,  turning  in  holes  made  in  the  two  upright  stan<^hi<HI9> 
44|  44,  which  are  affixed  upon  the  boom,  h  h.    The  sail 
is  reefed  or  furled  by  turning  the  ree^ng^boardy  43f  by 
band,  and  securing  it  by  putting  the  pin,  46,  into  holes  , 
made  in  the  stanchion  and  end  of  the  reefing^  board  t# 
^peceive  it ;  the  yard,  j,  at  the  same  time  turning  upon  the 
pin  which  connects  it  at  46  with  the  boom,  h  h.    Fig.  M 
represents  part  of  a  lugger  with  two  of  my  open  quadraB^ 
gular  pyra^iidal  masts  and  lugsails.    To  this  description  of 
sails  I  use  parallel  reefing-boards,  43,  43,  and  either  con^ 
•tructed  and  mounted  as  described  in  the  above  references 
to  fig.  6,  or  in  the  following  methods,  when  employed 
upon  a  larger  scale.    Fig.  37  is  an' elevation  or  front  view 
of  one  end  of  a  reefing^board,  whose  section  is  of  an  oval 
figure,  as  seen  in  the  end  views  of  it,  figs.  38  and  39* 
This  is  framed  together  in  the  following  manner  >. — In  fig. 
40,  47  represents  the  main  or  central  plank  viewed  edge* 
ways,  in  fig.  41  it  is  shown  endways,  and  in  fig.  ti  ia 
plan,  or  as  looking  down  upon  it.    48,  48,  8cc.  are  pairs 
of  cross  timbersi  with  a  shoulder  and  tenant  at  one  end 
i^f  §acb,  wbiob  tenants  are  passed  through  mortice  holes, 
iBfdf  f^tf egulfr  diQtMCM  througi^  the  middle  ef  the  |diak, 
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47f  to  reoeive  ihem,  and  are  seeured  by  nailing  tbam  or 
matting  them  together,  as  U  shown  in  fig,  41.  Thjp 
other  epds  of  the»e  cross -timbers  are  formed  of  an  oval 
(^hi^pe,  as  is  also  shown  in  fig.  41 ,  This  plank,  47,  and 
these  cross?*piecesy  serve  to  build  the  oval  reefiog-fboard 
upon.  At  each  end  of  the  cross-pieces  dovetails  are  oi^de, 
which  receive  into  them  the  two  rails,  49^  4U ;  the  spaces 
between  the  edges  of  the  plank,  .47,  and  these  raiU,  are 
filled  np .  with  thin  planks,  clinched  to  each  otheri  and 
nailed  to  the  cross-pieces,  48,  48,  &c.  At  each,  end  of 
the  reefing-board  a  block  of  wood  is  inserted,  in  order  ib 
receive  the  pivots  on  which  it  revolves,  and  which  avf 
seciired  in  their  holes  by  screws  and  nuts, .  as  shown  by 
the  dotted  lines  in  fig.  37.  Circular  holes,  shown  by  other 
dotted  lines,  £0, 60,  in  fig. 37,  maybe  made  thropgh  these 
blocks  in  order  to  lighten  them.  Another  construction  of 
this  oval  reefing-board,  adapted  to  a  still  larger  scale,,  is 
shown  in  section,  at  fig.  43,  being  a  nnmbor  of  ribs  or 
bent  pieqes  of  timber  let  into  gaps  or  notches,  51,  5]> 
made  in  the  edges  of  the  plank,  47,  at  regular  distances, 
as  shown  in  fig.  44,  and  secured  to  the  rails,  49,  49.  The 
ontsides  of  these  bent  timbers  are  then  to  be  covered  with 
thin  planks,  in  the  same  manner  as  already  described. 
To  thei»e  reefing-boards  I  attach  the  sails  at  the  foot^ 
bottom,  or  lower  edge  of  each  sail,  and  reef  or  furl  theoi 
by  winding  them  upon  the  boards.  In  order  to  retain 
these  reef-boards  ii^  an  upright  position,  I  can  either  em* 
ploy  a  pipi  in  a  similar  manner  to*  that  shown  at  45,  in 
figs.  6  and  36,  or  the  following  contrivance.  Fig.  37,  as 
before  said,  is  a  front  elevation  of  part  of  a  reefing-board 
and  the  parts  connected  with  it.  Fig.  36  an  end  view 
thereof.  53  is  a  metal  bar  or  lever,  turning  upon  a  joint 
affixed  to  the  boom,  H,  and  guided  in  an  upright  slit  oi 
groove  made  in  the  stanchion^  44.  53  is  a  metal  spring, 
one  end  of  which  is  affixed  to  the  boom,  u,  whilst  itpi 
other  end  applies  itself  underneath  the  lever,,  52,.  so  aa  ta 
elevate  it»    54,  ,&4»  are  ^wo.similar  pieces  jof  .metal,  one. 
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of  which  is  shown  separately  in  fig.  45.    To  each  of  these  ' 
pieces^  54,  54,  a  loose  pall,  55,  55,  &c.  is  hinged.    56,  56, 
are  inclined  planes,  upon  the  opposite  ends  of  the  pieces, 
64,  54>  to  which  the  palls,  55,  56,  are  hinged.    These 
inclined  planes  do  not  project  or  extend  so  far  from  the 
edges  of  the  reefing-board,  43,  as  the  palls  do.    Fig.  39 
shows  one  of  the  palls  as  in  the  act  of  depressing  the 
lever,  62,  during  which  depression  the  inclined  plane,  56, 
can  pass  over  the  lever,  62,  thereby  allowing  the  sail  to 
be  unreefed  or  unfurled  by  the  reefing-board,  turning  in 
the  direction  shown  by  the  arrows,  the  opposite  pall,  55, 
performing  a  similar  operation  in  its  turn,  and  so  on^ 
imtil  the  sail  is  sufficiently  hoisted.    On  reversing  the 
motion  of  the  reefing-boards  to  reef  or  furl  the  sail,  the 
inclined  planes,  66,  56,  pass  of  themselves  over  the  lever, 
62,  depressing  it  by  the  action  of  the  inclined  planes, 
66,  56,  formed  upon  their  backs ;  the  lever  springing  up 
instantly  on  their  passing  over  it  preventing  their  return, 
,  as  shown  in  fig.  46,  by  which  means  the  reefing-board  is 
held  fast,  and  the  sail  may  be  hoisted  tougbt  up.    On  dis- 
engaging it  the  reefing'board  must  be  turned  in  the  same 
direction  a  quarter  round,  which  drags  the  loose  pall,  55,  over 
the  lever,  52,  when  on  suffering  it  to  turn  in  the  contrary 
direction,  by  hoisting  the  sail,  the  loose  palls  again  -de- 
press the  lever,  and  suffer  the  fixed,  catches,  56,  66,  to 
escape  as  above  described.    The  lever,  52,  may,  if  pre- 
ferred, be  elevated  by  means  of  a  weight  applied  upon  an 
arm  or  a  prolonged  part  of  the  lever  on  the  opposite  side 
of  its  fulcrum.    I  work  the  reef-board,  when  made  on  a 
small  scale,  either  by  hand,  or  by  a  handle  affixed  to  it 
when   within  reach;  or,  when  partly  out  of  reach,  by 
means  of  a  double  lever,  67,  shown  in  figs.  47,  and  two 
lines,  68, 68,  suspended  from  it  by  thimbles,  59, 69,  spliced 
to  them,  and  acting  upon  pins  or  studs  projecting  from 
the  side  of  the  lever.    When  the  reefing-boards  are  still 
more  out  of  reach,  as  in  the  case  of  their  application  to 
brigs  or  other  ^  vessels  with  squaresails,  I  employ  the 
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following  additicmal  contrivance.    In  fig.  48^  which,  is  an 
end  view  of  a  reefing-board,  of  which  %.  49  is  a  birdV 
eye  view  or  projection  on  the^  same  scale,  and  fig.  50  a 
side  view  of  part  thereof,  instead  of  the  straight  double 
lever,  67, 1  employ , a  beiit  one,  60,  to  one  end  of  which  a 
line,  .58,  and  thimble,  59,  is; aflScced,  the. line  reaching 
downto  theTeBseF'S  deck..  To  the  other,  end  of  the  lever, 
61,  a  weight,  62,  is  attached,  sufficient  to  raise  or  elevate 
tile  opposite  arm,  60.  To  the  arm,  61,  of  the  lever,  a  click  or. 
pall,  ^,  is  hung,  which  catches  into  the  teeth  of  a  ratchet 
wheel,  164,  affixed  upoaa  square ipart  of  the  axis  of  .the 
reefing*board.    The.  click  or. pall,  S3,  is  prolonged  on> 
the  opposite  side  of  its  pin  or  fhlcmm^  so  as  by  the  weight 
of  that  prolonged  end  to  be  kept  ready  to  act  in  the  teeth 
of  the.  ratchet  wheel.    A  similar  apparatus  is  also  affixied 
upon  the  oth^r  end  of  the  yard  and  reefing-board.    Upoa 
pulling  either  of  the  lines,  68,  the  click,  63,  carries  round* 
the  ratchet  wheel,  64,  and  the  reefing*board  with  it ;  the 
catch,  66,  and  pall,  66,  performing  their  offices  as  before 
described. '  The  other  line,  58,  must  then  be  pulled  and' 
let  go  alternately  with  the  former  one,  and  by  a  repetition 
of  these  movements  the  sail  may  be  reefed  or  furled.    To 
allow  the  sail  to  be  hoisted,  the  reef-board  must  be 
managed,  by  means  of  the  lines,  exactly  in  the  same 
manner  as  already  described  in  the  references  to  figs.  39 
and  46.    The  reefing4>oard  being  in  this  case  applied  to 
the  foot  of  the  topsail,  t&e  stanchions,  44,  44,  maybe 
affixed  to  the  loweryard,  65.    The  stanchions  are  also  to 
he  lengthened  above  at  66,  in  order  to  have  lifts  fastened 
'  to  the  eyes,  the  yard  being  slung  under  the  top  as  usual, 
and  furnished  with  a  cross  piece,  67,  67,  as  shown  in 
fig.  51,  by  which,  and  the  aid  of  the  lifts,  the  stanchions  are 
kept  upright,  as  shown  in  section  at  43,  in  fig.  52.    As 
it  is  also  desirable  to  be  able  to  lower  the  yard  and  reef- 
board  when  necessary,  I  have  contrived  an  opening,  68>  fig; 
61,  in  themiddleofthe  top,  but  which  I  close  at. other 
tames^  either  by  .an  iron  link,  69,  turning  upon  a  pin  in  a 
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joint  fomed  bn  one  tide-  of  tke  tap, .  aad  utilet}  m  tite 
otEer  side  in  a  similar  BM^naer,  or  in  vqf  okhar  secim  m^ 
la  ovdv  to  allpw  free  motion  to  the  reef^bpavd  botwoen 
tile  diagonal  limoes,  u  b,  aoe  figa.  38  axid  ^3>  I  cotend 
^em  by  a  croas  piece,  70,  pt  each  ehd,  fitted  to  Ibe  onda 
of  the  boom,  h^  and  npon  which  the  atauchioM,  44,  am 
mounted*  In  fig.  36  is  giren  an  example  4if  nqr  Improved- 
method  of  equajiaing  the  thickness  and  atrei\^  of  ikqsa 
saik  which  ate  inten^^  to  be  reefed  or  fuilednp^  my 
veef-boavds,  and  in  which  any  conaidembie  difihrene^  ia 
liieir  thickness  woukl  be  prejudicial  to  their  folding 
evenly.  This  I  effeet  by  stitching^  flat.banda^  dMbda  of 
any  anitable  matevial,  either  upoi^  the  seams  «  bf  Vveen 
them,  at  equal  diatanoea  apart.  I  alao  do  muay  with  tlfe 
bolt  ropes  at  the  fore  and  after  Ihechea  of  thu  eaila,  and 
instead  thereof  ftpply  the  fl4t  bands.  Tbor  sailao  etjualiiod 
is  shown  at  71,  71:  The  topsail,  in  fig«96«  exhibiUi '% 
method  of  setting  a  Intteen  topsial  Jipou  %  Itngyittd^  wd 
wUch  readers  a  topmast  u^nec€isaiary»  The  tOpsftU  io 
hoisted  by  m^nns  of  a  halyard  roved  <duoagli  a.ibidvo  in 
the  mesihead,  tad  the  lowor  end  0f  the  lattteqyaid  n 
confined  to  the  foie  end  of  the  lugyurd  by«  %  taok  tevo 
through  a  shteti)  bole/ and  the  dieet  is  haQled  oikt  in  tbt 
usual  maimer.  In  fig.  36>  ttt  79i  72,  ie  likewise  ahinro  n 
method  of  setting  e  ringtail  of  studdiilgaaU,  73,  tethe 
lugsail»  so  that  it  sh«)l  stand  upon  a  wind,  ttid  act  as 
one  entire  sail.  This  is  effected  by  adding  ^  etuddingv 
sail  boom,  74,  to  the  yard,  J,  and  hoioting  it  by  two  halv 
yards,  75,  75,  the  outer  bfdyard  being  led  through  a 
shieve  at  the  end  of  the  studdingsail  boom,  7^,  and. then 
throogh  a  Uock  at  the  masthead ;  and  the  inner  one 
through  a  cheek  block,  and  the  end  of  the  yard,  J,  end 
which  may  alao  be  led  through  a  block  at  the  mtttheaiL 
Fig.  54  shows  the  ringtail  aa  not  drawn  4uii»  up.  I  cut 
the  Hngtail  so  as  to  fit  or  coincide  with  the  after  leeoh 
of  the  sail  to  which  it  in  to  be  jbinod,  and  to  the  yiud 
and  boom,  so  as  to  appear  in  every  way  as  an  enlufe* 


|oppii)g  t^cm  tPg^th^r  Ml  (be  xnwo^r  frequently  appH^ 
in  k>opiiH[»tbe  l^g^  of  pfi^t^loouAji  find  ««  showi^  ia  %  5§, 
i^  wMch  ft»M*  7)6, 76,  8cc.  reprepeut  h^n  made  pf  Ui»^, 
ef$w^4  V>  ^Q  le^  <>f  ^be  ringtail  or  t^tuddingsailj  a| 
nqiial  dift^^^qep  ^P^rt^  md  paaaed  through  other  porre^ 
nRMidni:^  \^^\»^  m^de  iu  the  leech  9f  tl)e  «|U|  71,  Thi«( 
lining  do^^^  .the  WGOflfd  loop  ^u^t  be  pa^^ed  tibrpugb  t^i; 
one  dbi^YQ^r  b^o^  U  a«  you  jQpp  .upwards  .^r  d9WIJwariJ«i 

ffii4  89  pi»  tbroHgb  Rafb  s\i^ceediAg  io(^  fo  th^  .bMi(, 

jvbffib  Q^ay  be  ^eijqred  by  f^  ^^^  pfWed  thrpi^gb  i(i  (Wfi 
b^y^  t9  (^^y  ^pyeni^n^  pl^cf •  Qp  l#ttiag  lopai^  tb^ 
1^^  Im  th*; whole  wiU  b§  iQoeewd,  and  the  af^il  f^w  b» 
(ak^M^.  ia  i^yitbwt  dplay.    Another  u^d^  of  aA^aipipft  tfrp 

«9Wf .  w4  ^d  by  4i(ing  ^  nuinber  of  i^etal  lAfiple*  or  ^\^\t^ 

^  «#m  pHt»>  «^4^  bP'9*  itt  ^l^Wf  by  wbiqh  tbfy  wggf 

J?i:#titi*«d  <"■  oth^nyiw  i»eoiii«d  to  the  l^e^ib  of  ^fee  fj^g^ 
itpil  op  ^tiiddiim^i),  at  eqn^l  di§ta«pe4  ^nndi^r^  «^  fbqv? 

ifi^.  $6,  fit  77,  77,  .cQis](espQndi<»g  hole*  bei«gi  MiH  tbp 
jfoflaagf  paa^  nj^de  i^  tb/^  tes^t^^.-of  *bft  other  i^}.    The 

jit«l^e»  qr  jihalnks  must  b^  p^^^d  through  thl»e  hol^, 

sf4  n  lij>^r78,  h^  pm^  throngb  th^  ^.bpi^  pf  ^^m^.  aad 

,hp  b^iay^f'  tft  ^  9^1.^  itt  f be  fonn^r  pf^§.    Qp  j^^Pi^ni]} g 

,^d  witbdrWlPS  this  line,   tb§   saJJ  ,naa  jna^^ijtly  he 

,WP?^^4  Up^  Jth?.  l^Biail,  ^nd  tfi3^n  MV  .  F«-  ^7  4^  jHi 

Mg»  y\ew,  ,a^^i^  $gt  6^  a  wd<?.  Ww,  gf  qn^  ^tf  the  «|»p|9» 

^d  pl^'  77,  77j,  ^t  ijbfiW^  .^fiBWi^ely,    J  q^n  t^o 

AW^y  ^h^  i9^*«4».  ?f  setting  studding&^ilp  wd.  Wg- 

.taj}a  tq  fdl  d^aprip^ooa^f  vessels  which  require  aqoh  a^il^, 

jiqd  whether  fitted  to  ffiy  ri^YqIv7Pg  mftsta  or  not*    Fig.  ^, 

iW.^^vij«  J!fo?  l|  is  *  Uti^en^ail,  fitted  up  with  a  yw^i  /» 

iWb[9^  V»  j?iAfe4  ft^  its  fore  end  to  the  hopwj  »•    0  (i^  S^f . 

ii^  tb^  .figur^,,  afi4  l<*  figfif  00  and  .61^  W  two  pplea,  ^B 

.  ahp^P  ii^  ISg*  @.)f  j.<)iii^d  ^^  top  ^>  an  wgular  blocl^,  mde 

with  stop  grppyea  in  it  tq  rQcei?e  them.    Tb«  Ipf^^  end^ 

..9f  tbf'PP^^  9rp  jointed  to  th^  oross,  f,  upon  the  h^ad  pf 

'.*I*M1^HM;  Sh^tf  ♦•  V^l^^  t^Mt  already  jlesfribefl- 
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To  the  block  at  top  is  slimg  a- toggle,'  79,  with  two  friction 
Toilers  within  it,  as  shown  in  fig.  62,  one  on  eaoh  side* 
which  acts  underneath  two  rebates,  80,  80,  fig.  63,  formed 
on  each  side  of  the  yard,  j,  as  shown  in  section  at  that 
figure.  The  sail  is  reefed  or  furled  around  the  fiat  taper- 
reef-board,  in  the  same  manner  as  described  in  the 
references  to  fig.  6,  of  drawing  No.  2 ;  and  whilst  reefing, 
as  the  yard,  j,  descends,  it  brings  the  mast^  q,  aft  with  it, 
and  when  completely  furled,  the  mast  lies  close  down 
upon  it,  it  being  lowered  or  reefed  along  with  the  yard. 
Iliis  plan  has  the  efiPect  of  confining  the  top  of  the'  mast 
nearly  at  the  same  height  above  the  yard  in  all  positions^ 
and  also  enabling  it  to  lie  exceedingly  snug  when  lowered. 
In  order  to  raise  or  elevate  the  yard,  mast,  and  sail,  I 
only  employ  a  single  tackle,  83.  Although  I  have  hitherto 
described  my  revolving  shaft,  a,  as  applied  to  various 
kinds  of  open  masts,  yet  I  can  also  apply  it  to  the  ordi- 
nary masts  of  boats,  ships,  and  other  vessds.  Fig.  64  is 
an  elevation  of  parts  of  a  mast,  84,  shroudsi  85,  85,  8cc. 
Dead-eyes,  86,  86,  See.  and  lanyards,  87,  87,  &c  and 
fig.  65,  is  a  cross  section  thereof.  The  foot  of  this  mast 
is  inserted  within  a  hollow  cast-iron  cone,  n,  similar  to 
that  already  described  in  die  references  to  fig.  15,  with  a 
neck  and  pivot  to  .it,  turning  in  a  collar  and  step.  Hie 
pivot,  however,  does  not  pass  all  through  as  in  fig.  15, 
but  only  reaches  to  a  sufficient  height  in  the  mast  to 
secure  it  firmly  therein.  Four  or  more* arms,  p  p,  are  let 
into  troughs  or  boxes,  88,  88,  8cc:  open  at  their  outward 
ends  to  receive  the  arms,  p  p,  &c.  and  cast  altogether 
with  the  cone,  n.  Four  or  more  diagonal  braces,  89,  89, 
abutting  against  the  mast,  and  secured  to  it  by  iron 
knees  and  hoops,  descend  to  the  crosses,  p  p,  &c.  where 
they  are  let  into  them  and  secured  by  iron  straps.  Sec 
Between  and  underneath  the  arms  of  the  crosses,  two 
beams  are  strongly  secured,  to  which  the  lower  dead-eyes 
are  affixed.  In  order  to  support  these  masts  still  more  . 
firmly,  I  can,  as  in  the  former  case|^  employ  circular 
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sweeps  and  friction  rollers.  I  have  thus  given  ezaiiq>les 
of  various  .methods  of  carryuig  my  said  improYements 
into  effect.  I  do  not,  however,  mean  or  intend  hereby  to 
claim  as  my  invention  any  of  the  parts  which  may  already 
be  known  or  in  use,  neither  do  I  mean  or  intend  to  limit 
nqrself  to  these,  methods  only,  but  to  avail  myself  of 
every  mode  in  which  my  said  revolving  masts  (which  I 
believe  to  be  entirely  new)  can  be  carried  into  effect. 
Although  sails  may  have  been  reefed  or  furled  at  top,  by 
being  rolled  around  cylinders,  yet  I  believe  the  idea  of 
reefing  or  furling  them  below,  upon  flat  or  oval  reefing* 
boards,  is  new,  as  well  as  the  manner  of  working  them ; 
and  I  hereby  claim  all  and  every  manner  of  carrying  that 
part  of  my  said  invention  into  effect.  The  manner  of 
striking  the  top*gaUant-masts,  by  affixing  cross-trees  to  the 
heels  of  them  instead  of  to  the  head  of  the  topmast,  I  also 
believe;  to  be  new,  and  equally  applicablelx).the  striking 
the  top-gallant-masts  of  ordinary  vessels,  and  the  topmasts 
of  small  vessels,  and  I  therefore  claim  every  means  of 
accomplishing*  that  object.  I  likewise  claim  every  mode 
of  attaching  and  setting  studdingsails  or  ringtails  to  the 
sails  of  vessels  of  every  description  requiring  them,  in  the 
methods  and  for  the  purposes  described. 
.    In  witness  whereof,  &c. 
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From  the  experience  I  have  already  had  as  to  the  fa^ 
cility  of  the  above  mode  of  working  die  sails  of  vessels, 
haviilg  applied  it  with  the  greatest  success  to  two  boats 
of  my  own,  I  have  i  no  hesitation  in  offering  it  to  public 
notice  as  far  superior  to  any  hitherto  known  or  used, 
because  here  manual  labour  is  reduced  to  its  minimum, 
as  regards  the  working  of  vessels.  Fully  satisfied  with 
having  accomplished  this  desirable  object,  I  shall  not 
take  upon  myself  to  determine  how  far  ship-owners  may 
derive  advantage  firom  it  by  reducing  the  complement  of 
^the  cr^wi^  of  t^ir .vessels,  as, a. certain  proportion  of 


ib^gth  U  ttqtiiiiite  fbt  Mhtr  p6fp6»eiy  {hAip9!tiietiiif  «r 

kraditlg  ttnd  ttlilb&ditig  the  tc&t*go>  tee.  With  f^«tt  M 
^fghin^  the  iiMhdt  pkt^fitd  hkv^  b^ti  alrtedy  obtaili«« 
(br  galiiihg  &<ldit}onftl  po^ei" ;  ^nd  if  they  Were  Adoptid 
.  In  a  fctdlviiig^t^afeited^vesiel,  i^h^  tMW  theli  eertakily  M 
Aailed  with  thift  Smallest  possible  bttmb^f  dK  handd* 

I  ttfaall  not/hoitet^r,  Af/Al  oh  thi4  pbittt^  b^cAtM  t 
idnc^ite  the  Other  ^tialitieii  of  my  plah  fetre  m^oh  ttkofife 
eOiMplctiOQs ',  Md  the^e,  I  tru^t>  Will  be  fhlly  c6ii6id9r§d 
iiy  the  omti^ri  ot  eoaJstiti^  veg^ete^  befo^  «h^  detWHiM 
btl  embfrrhitig  th^it  capital  in  ttie  employtneni  Of  atetttbt   ' 

Let  them  beMr  in  mind  diat  i^iW  )^wer>  althdcigh  It  to 
hot)  like  ttiat  of  steaM,  und^t*  h^il^kn  eo<itrol>  caw«  tBaUngl 
Shall  we  then  itb^ndon  it  beOttuse  it  aometifitefi  ff^ifH 
ISttkbarriMing  x^  dieft^tantageotiis^  Shiilt  We  ^1  rtkthet 
mdenrbur  to'^discovel'  an  improved  method  of  avliiUii^ 
lOttfielveb  of  it  ? 

Now  I  if Ohl^idef  a  telenet  rigged  On  my  Aforesaid  ^lali> 
however  weakly  dhe  may  be  manned,  s^perlot^  m  ttgerdi 
iM*  *'  wofking  to  windward/'  to  the  ftMf  Mim^i^il  veMek  of 
the  Common  Hg.  Fot*  instance,  in  the  fofRlter,  whether 
applied  to  "fore-aft**ft  rigg^"  veusels,  blrigftj  Of  other- 
wise, it  is  in  the  power  of  the  heknemati  fihne^  thftl  lA  to 
say,  without  any  assistance,  to  put  the  vessel  about ! 
Every  seaman  will  appreciate  thi&  quality,  in  *'  turning  to 
Windwahl ''  in  rivers  or  in  narrow  channels ;  and  more 
«ipecialiy  in  endeavonting  to  tnm  against  a  lee  tide,  when, 
in  otder  to  have  a  <^nce  of  tucoeeding)  it  is  absoltttely 
necesBary  to  make  very  short  tacks  dose  in  shore,  oat  of 
4!he  strength  of  the  tide.  Hens  the  t^tolving^masted*- 
tessel  is  under  the  complete  ^Mtrol  of  the  AeAmnirfi,  who 
tan  tack  her  whenever  hia  judgment  points  out  to  hifld 
the  etpediency  of  taking  trnmedtfaie  adv^a^tage  of  a^y 
fkvoutable  flaws  or  shifts  of  wind ;  the  nature^  inoreoteif, 
of  the  rig^  enables  the  veisel  to  *^  shooi;  mo^  in  eiaya^^*^ 

AH  thbee  ^aHioidirtf  considered)  n^  4*ulb^  MH  HuaXh 
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^t  Ibtit  itA  4mAkotk  (4  n  rd¥ol¥itigMa(iaL8i«d^ve86«r8 
¥Dyiig«  wohM  b«  ^dlusid^rably  sbotietk^d,  to  th«  gtMt 
advantage  of  the  ship-owner. 

Attolh^f  >gobd  qnidity  arising  frOM  thid  plan  Would  he, 
ltf«  t«fjr  gr^al  f^d^ctidH  in  the  i|iianlity  of  running  rigging, 
IHM  i&  th«  weaf  Md  ti§ar  of  it )  and  Also  the  optaonii 
disiMe  of  the  standing  rigging. 

•  Vbme  advantages)  togethisr  with  that  of  tho  teasel's 
AMittg  4  b^ter  wind^  byreaadn  tf  the  sails  «tandi^ 
flattery  would  soon  make  fehip-^owtiers  sensible  dT  thte 
benefit  which  they  would  derive  from  the  adoption  of  this 
plan  of  rigging  their  reaselB. 

To  those  persons  v^ho  reside  near  rivers,  canals,  or 
t^ttii  thfe  dtttihs  of  the  fdns  of  Lincolnshire,  I  earnestly 
yet^dtfvm^nd  this  mode  of  rigging  th&ilr  boatd,  pledging 
myself  tWt^  by  also  adopting  the  principle  of  my  plan  of 
.  ia/&»lii^  (for  which  I  had  the  honour  of  being  rewarded 
witk  a  silver  lAedal  by  the  Sodety  for  the  Eucouragesient 
of  ArtS)  fcCi)  they  Will  be  enabled  to  work  to  windward 
wUhottt  uny  dth^)^  mtoual  labour  thttn  ihtit  of  managing 

the  ruddier,  h6twilhstanding  tli6  limited  space  to  work  in. 

Thus,  a  person  may  proceed  in  his  boat  a  long  distance, 
either  for  his  amusement  <ii  tbt  iny  useful  purpose, 
against  a  strong  wind,  without  the  fatigue  of  rowing, 
piikiting,  ortmdking. 

Thii  plan  is  also  well  worth  the  attention  of  genttemeh 
who  May  fae  desitotis  of  keepidg  their  yachts  or  pleiknurv^ 
bOvta  at  th^  amaUesi  expence^  both  as  relates  to  the 
nUmbcf  of  hands  composing  their  crews,  and  the  wete 
«jMi  tear  of  ataotling  and  ruaning  rigging. 

"Af  adopting  the  revolving  plan^  together  with  my 
method  of  re^ingf  many  serious  aecidents  would  be  prs^ 
wilted  oft  lakeS)  such  as  those  in  Oumberiand,  whet^ 
MnUen  gusts  af  wind  .«nd  aqnalis  prevail.  It  would  also 
be  a  oinst  convenient  rig  f6r  boata  on  smaller  pieces  of 
watBTjp  snoh  aa  those  attached  to  noUemen's  and  gen>- 
tleiaen%aeatSyj*s  peieoas  wholly. imiuqiiainted  with  the 
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working' of  common  ri^ed  boats  would  soooiJeMnito 
manage  these.  Even,  females  or  boys  could  mtpigate  them 
with  perfect  safety  !  v. 

.  The  patentee  is  re^y  to  gtant  licences  for  the  reTolfing 
rig,  or,  for  a  fair  remuneration,  to  stqpierinteiid.the. fitting 
of  any  vessel,  until  the  plan  becomes  more  gqnemlly 
known. 

Applications  (if' by  letter,  post^pfdd)  to  tllO' Pateoleey 
at  Sir  F.  M.  Ommaney's,  MP.  Norfolknitieet,  SHwdl, 
Londoni  will  be  promptly  attended  to. 


Specifieationqfihe  Patent  granted  to  Thomab  Wolsich  Stavsi^uji, 
of  Leeds,  Yorkshire,  Worsted  Manufacturer;  He  nay  Briqqb,  of 
Ijuddenderfoot,  Halifax,  in  the  said  County,  Worsted  Manufacturer; 
William  Prichabd^  of  Leeds  (ifotesaid.  Engineer  ;  an^f  William 
Barraclough^  of  Burley,  Leeds  aforesaid.  Worsted  Mamfaeturer,: 
fir  certain  improveinents  in  the  construditon  ifloofiufir  weaving 
jmbtiee  composed  wkfdbf  or  in  pari  of  wooUen,  worsted,  ^eoi^,  linen, 
sUk,  or  other  tnaterials,  and  in  the  machinery  and ,  impUmtnti  fir, 
and  methods  of,  working  the  same*    Dated  July  S,  .18S3. 

WITH  AN  ENGRAVING. 

> 

TO  all  to  whom  these  presents  shall  come,  Sec  &c. 
Now  Jbtoic;  ye/ that  in  compliance  with  the  said  ]Nroiriiso, 
we  the  said  Thomas  Wolrich  Stansfeld,  Henry  Bnggs, 
William  Prichard,  and  William  Barraclougfa,  do  hereby 
declare  that  the  nature  of  our  said  invention,  and  the 
manner  in  which  the  same  is  to  be  performed,  are  par- 
ticularly described  *and  ascertained  in  and  by  the. drawings 
hereunto  annexed,  and  by  the  following  \  desciiption 
thereof,  (that  is  to  say) : — The  first  of  our  said  improTO* 
ments  consists  iii  an  improved  combination  and  artange- 
ment  of  machinery  or  implements,  for  the  t>ttrpose  .of 
communicating  a  revolving  motion  to'theyam  beam  or 
yarn  roller  of  looms,  to.  effect  the  giving  out  or  unwiadiag 


of  tlie  faro  or  iwarp  thefdrom,  in  proporijion^  ai  it  may  be 
roqoired  for  .pv^duoing  the  doth  or  fabric* 
,  ^  The'  second  .of  our.  ^aid  improvements  consists  in  the 
emgioymi&otf  in  the.  working  of  siKih  looms,  of  certain 
cyJuMUrs  or  rollers,  for  the  parpo§^  of  unwinding  and 
deliyering  the  ya^.or  wajrp  from  the.  yam  beam  or  yam 
roller  'of  looms,  in  a  regular  and  uniform  manner,  and 
in  a  co^tijuiious  rotary  jnoyement  oommunieated  to  it  at 
intemrufs.  The  said,  cylinders  or  rollers,  we  will  denomi- 
nate, for  distinction,  delivering  cylinders. 
.  The  third  of  our  said  improvements  consists  in  the 
.employment  of  certain  mficUnery  or  implements  for  the 
purpose  of  keeping  the  threads  or  yams  of  the  warp  in  a 
proper  degree  of  tension  when  they  .are  not  separated  or 
.formed  into  a  ^shed ;  and  of  relieving  or  slackening  the 
warp,  at  proper  intervals,  sufficiently  to.  admit  of  the 
separation  .  being  made  to  .  produce  the  shed  without 
oceasi(ming  an  unnecessary  degree  pf  strajoi  upon  the  warp 
«.  Fig*  1,  (P1.VII.)  upon  the  sheet  of  drawings  which  is  heire- 
.uatoant^exed,  represents  an endelevationoftfaeframing,and 
some  of  the  prin<)ipal  parts  of  a  loom  such  as  is  usually 
denomini^d  a  power  loom.  The  supports  for  the  centres 
.of  the  wheelwork  are  supposed  to  be  in  a  part  removed, 
.for  the  purpose  of  explaining  our  improvement  more 
clearly. 

Fig.  2  represents  a  longitudinal  elevation  of  the  same 
loom,  supposed -to  be  taken  at  the  back  thereof. 

Fig.  3  represents  part  of  the  framing  of  a  loom,  with 
the  chief  parts  of.  the  machinery,  supposed  to  be  removed 
in  order  tjO  e.splain  the  manner  of  applying  our  said  de- 
livering cylinder.  Note,  the  figures  are  drawn  to  a  scale 
of  about.  1-^  inch  to  the  foot,  a,  figs.  1  and  2,  re[Nre8ents 
.the  yam  beam  pr  roller.  It  is  supported  upon  pivots  ^ 
.its  .ezl^enuties,  turning  in  two  lixed  brackets,  4,  -4,  as 
saen  in  fig*  2*  One  end  of  the  yam  beam  has  a  cog 
wheel,  B,  fixed  upon  it,  which  engages  with  the  teeth  of  a 
pii^i^n  c,  the  >^jp3  of  which  turns  upon  pivots  in  two 
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tttiUl  Ijrftck^tli,  ftKed  Id  the  (AdlSMili  5^  6^  Oftbi  IhMikig^ 
as  seen  in  fig.  2.-  This  Axis  hkii  ii  lra^k<l  Wl|e«l)  ^  iktfA 
t»poti  it  by  the  sid^  df  the  pinion,  €.  The  rMh«t^he^l>  c^, 
it  a<]«t|)ted  to  b«  hiofed  foiilid  sldWl]^  by  the  O^IMti^M  df 
tfAt  w  more  ]^alk  df  oficksj  «^  which  iir^  fixed  upM  tft 
««titre,  in  1^  sfdd  6f  an  tittii  or  tef  ^r^  h  i\  Tli^  stid,  ()  of 
thii  lever  moves  upon  ^  dedtrd,  in  A  flked  bviK^Met/ ptd^ 
jectin^  (Vdm  thd  'crobs  rM,  -5, 6 }  aAdthd  dDher  ifti^.  A, 
has  an  obldh^  slk.  or  groove  fonn^d  in  it>  and  vl  Mft^ 
nected  by  a  link  or  ann^  k,  Vi^ith  the  small  edeetiirlid'cir6i^ 
m,  iVhich  is  firtnly  fixed  npon  the  ffeipp«t  shafts  ii\  Thus, 
every  time  that  Ih^  said  tappet  shaft  perfbrmt  due  re¥d^ 
lutiott,  it  will,  by  means  of  thd  eddentrio,  m,  altd  link/  k^ 
dCiuse  thd  lever^  h  i,  to  move  onoe  up  -and  dQilpm>  tad  hf 
th«  clicks  or  palls,  e^  will  turn  thd  rachet  Whedl,  d,  and 
yam-beam,  a^  round,  so  as  to  give  out  dr  unwind  ApoittoA 
of  yam  or  warp  therefrom.  The  degree  dr  extent  of 
movement  which  will  require  to-be  thu0  ddmmunioated  id 
thd  yum  beam,  (so  as  to  give  out  the  wiirp  in  a  fivoper 
manner)  will  be  constantly  varying,  by  reason  of  the  dd^ 
creasing  diameter  of  the-  said  yum  beMU^  firdm  the  warp 
being  Wound  from  ofi"  its-  cireumfbrence.  This  vMil^bid 
tiddvement  is  effected  in  the fbUdrin^nmnder :  cp  nfpHh 
sents  an  arm  or  Idvel*,  which  mdves  wpon  n  fited  benirb 
pin  at  J.  The  uppermost  end,  o,  of  this  lever  is  madd 
brofltd,  as  seeh  in  fig.  2,  tad  is  adaptdd  to  bete  doatinuidly 
in  contact'  with  the  surfhce  of  the  warp ;  upon  die  yarJi 
beam  being  pressed  or  dmwn  sufficiently  against  it  by 
the  action  of  a  small  cord,  r  r,  tad  weight,  t,  which  ik 
ikfttened  to  the  said  lever  above  the  centre,  ^,  the  cord, 
rr,  pdrforms  an  entire  turn  round  the* pulley,  jr,  upon  the 
axis  of  the  rachet  wheels  d:  then  descends,  and  had  the 
Weight,  t,  attached  to  it  The  lower  ebd>  p,  of  the  levd^, 
Opi  iff  connected  by  a  rod  or  link,  v,  with  thecenird  pin 
of  the  arm,  k,  of  the  eccentric,  m,  beforeHtaetitidndd. 
Thus,  in  proportion  as  the  diameter  of  ttd  yam  beatfi 
diminishes  by  tiie  warp  being  ^udd  dff  it;  the  oppdr  dtid, 


l»>  af  th^  U^ti  0p,  will  Ej^^fOaeh  ^«  d«dlr«  of  the  yani 
h^M^  Md  Ifafe  loW^f  ^nd>  p9  will  oo^eqtlisntly  bn  tnoV^ 
bHt#atd«>  add  by  itn  rod,  vy  will  drii^  the  pin  of  Ihd  itttb,  A; 
Motig  in  Ihe  groate  befote^taneutiotied^  in  (^  lever^  hf, 
4i6Wltfdd  the  c6Dtre> «,  of  the  said  lever>  bO  that  the  n^otioA 
\&F  the  '^deehtric^  m,  will  eaufte  the  lever,  k  i,  to  itiove  u^ 
Hftid  down  tbi^o!!igh  a  greats  i^pfeice,  Which  will)  by  tHelfttift 
^fthedibks  6r  poles^  e,  mdve  the  ttehet  wheel)  d,  IrOnnd 
ti  ^fttfer  tinmbei^  of  teiith  at  each  reVblUtten  oT  the  eeeetii^ 
(ric)  in;  dhd',  by  the  lengths  of  vaiious  le^ett,  beiti^ 
propetly  adjusted  atod  pro{>oHJoned9  according  to  th^ 
laatu^e  of  the  warp  to  be  operated  apon,  or  a^cordin^  to 

the  diatneter  of  the  warp  beain  when  fiin  ot  ^mpt]r>  the 

i^^p  may  be  caiined  to  be  giveliont  eqtially,  whether  the 
yarn-beam  be  fall  of  wa^p  or  neafly  etopty.  The  Ordinary 
|>arts  of  the  loom  which  are  represented'  in  the  drawings 
Will  be  sufllciently  nnderstood  by  persons  conversant  with 
«nch  works,  without  out*  entering  into  a  d^tail^d  descWfK 
tioh  of  them;  We  will  therefore  ofily  mention  them  in  k 
brief  manne)^)  as  fMlows  :-^^n  represents  the  driving  (yc 
fast  and  loose  pnlleys  tipon  the  end  of  the  crank  shaft,  f , 
Which  IM  the  fly  wheel)  K)  fitted  upon  its  o|)posite  ex« 
tiremity !  l  shows  the  connecting  ^ods  proceeding  from 
the  crailks  to  the  lay,  M,  which  moves  npon  a  centre  at 
k,  and  is  supposed  to  be  furnished  with  the  udtial  tp- 
pendages  of  ^e^d,  shuttle,  stopping  apparatus,  8cc.  p 
represents  the  heddles,  which  are  caused  to  move  up  and 
•down  by  the  tappets,  q,  seen  in  fig.  Q,  These  tappets 
^te  fixed  npoh  one  end  of  the  tappet  shaft,  n,  which  re« 
ceives  its  motion  by  a  cog  Wheel)  w,  and  pinion  of  three 
to  one,  the  said  pinion  being  fixed  upon  one  end  of  the 
Ctaiik  shaft.  R  i^ows  the  pecking  arm  or  lever  (or 
throwing  the  shtittle.  It  is  moved  backwards  and  for- 
wards at  the  proper  intervals  by^he  strap,  ss,  andfodd, 
*  9,  from  th)K  peeking  tappetS)  t,  which  are  fitted  upoli  tbie 
'end  of  th^  tappet  shaft,  n,  so  as  to  turn  round  freely,  and 
1lh<ftfep«nd<ttt!y  of  the  mid  Hhaft.    The  peeking  tappets>  t, 
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being  moved  round  by  a  cog  wheel,  x,  which  is  ftrmly 
fixed  upon  aboss  or  tube  by  .the  side  of  the  said  tappets, 
working  into  a  pinion  of  one  half  its. diameter,  fixed  upon 
the  end  of  the  crank  shaft.  .  v  represents  the  roller,  OTer 
which  the  warp  passes  in  its  passage  from  the  yam  beam^ 
A,  to  the  heddles,  and  then  over  the  breast  beam,  w,  to 
the  cloth  roller  or  cloth  beam,  x,  which .  is  adapted  to 
take  up  or  wind  the  cloth  or  fabric  upon  its  circumference 
as  fast  as  it .  is  produced.  This  may  be  effected  in  any  of 
the  ways  which  are  at  present  known  and  practised  for 
the  purpose  of  taking  up  the  cloth  or  fabric  in  looms. 
.  We  will  explain,  by  reference  to  the  fig.  3  upon  the 
drawing,  a  convenient  manner  of  applying  >  our  said  de- 
livering cytinder  to  a  loom,  a  represents  the  yam  beam, 
which  is  mounted  upon  pivots  at  its  extremities  in  the 
ordinary  manner,  b  shows  the  delivering  cylinder,  which 
is  made  of  wood,  metal,  or  other  suitable  material.  It  is 
.mounted  upon  pivots  at  its  extremities,  which  are  adapted 
to  slide  backwards  and  forwards  in  grooves  or  dits,  in 
fixed  brackets  of  the  firaming,  as  seen  by  the  dotted  lines 
in  the  fig.  3.  The  delivering  cylinder  is  made  of  such 
length  as  to  enter  between  the  end  plates  or  flanges. of  the 
yam  beam,  and  rest  with  its  circumference  in  contact 
with  the  surface  of  the  warp  upon  the  yam  beam ;  and  its 
surface  is  either  made  smooth  and  even,  or  it  may  some- 
times be  slightly  ribbed  or  fluted  in  the  direction  of  its 
length,  in  order  to  apply  and  hold  better  against  the 
warp.  The  delivering  cylinder  shows  a  worm  wheel,  c, 
fixed  upon  one  end  of  it,  which  engages  with  the  threads 
of  a  worm  or  endless  screw,  n,  upon  the  axis,  e  of  which, 
is  fixed  another  worm  wheel,  b,  which  engages  with  the 
threads  of  a  worm  or  endless  screw,  f,  fixed  upon  the 
tappet  shaft,  n.  By  this  connection  of  wheelwork  the 
rotary  motion  of  the  tappet  shaft,  n,  communicates  a 
slow  and  continuous  rotary  motion  to  the  dehvering 
cylinder,  which,  by  its  circumference  being  pressed  in 
contact  with  the  surfece  of  the  warp  upon  the  yam  beam, 
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causes  a  nnifbnn  and  regular  delivery  of  tbe  warp  to  take 
place,    which   delivery  will   depend    entirely  upon  the 
Velocity  with  which  the  circumference'  of  the  delivering 
cylinder  moves^  whether  the  yarn  beam  be' full  of  warp  or 
tiearly  empty.    The  delivering  cylinder  is  caused  to  move 
towards  die  centre*  of  the  yam  beam,  in  proportion  as  the 
warp  upon  the  surface  of  the  same  diminishes  in  diameter, 
by  means  of  curved  levers,  similar  to  what  is  seen  at  a  b; 
which  move  upon  a  centre  at  a,  in  a  fixed  bracket  of  the 
framing.    There  are  two  of  these  curved  levers^  one  at 
each  end,  which  are  adapted  to  bear  against  the  pivots  of 
the  delivering  cylinder.    The  lower  extremities  of  *  the 
levers,  ab,  are  formed  to  a  hook,  and  have  cords,  h, 
fastened  to  them,  which  cords,  after  making  an  entire 
turn  round  the  ends  of  the  yam  beam,  descend  and  have 
weights, '  A:,  attached  to  them.     These  weights  always 
tend  to  press  the  circumference  of  the  delivering  cylinder 
into  close  contact  with  the  surface  of  the  warp  upon  the 
yam  beam :  at  the  same  time  the  cords,  h,  are  adapted 
to  create  a  sufficient  degree  of  resistance  to  the  motion  of 
the  yam  beam.    The  endless  worm,  d,  is  made  sufficiently 
long  to  -prevent  the  worm  wheel,  c,  from  getting  out  of 
gear  when  the  delivering  cylinder  sHdes  backwards  and 
forwards  to  approach  or  recede  from  the  yam  beam. 

'  We  <  will  now  describe  a  convenient  manner  of  carrying 
our  third  improvement  into  effect,  by  reference  to  the 
figs.  1,  2,  and  3  upon  the  annexed  drawing.  In  the  figs. 
1  and  2  the  position  of  the  various  parts  is  represented  at 
the  period  when  the  yams  of  the  warp  are  relieved  or 
slackened  for  the  purpose  of  separating  them  to  make  the 
shed ;  and  in  fig.  3  the  various  parts  are  shown  in  a  proper 
position,  to  keep  the  yams  of  the  warp  in  a  requisite 
state  of  tension  during  the  period  that  the  yams  of  the 
warp  are  not  separated.  It  consists  of  two  small  rollers 
or  rounded  rods;  marked  6  and  7.  The  one  marked  6 
lies  beneath  ihe  warp,  and  is  home  up  against  the  under- 
side of  the  warp'by  the  aid  of.  springs  or  weights,  so  as 


tp  \>p  oapajble  of  yielding  dpwawi^d^  fa  ftlilsg^t^fpflk 
Th«  Qther  roller  or  romided  rod|  inarke4  7,  e^teYi4B  acrODA 
ifumediately  aboye  th^  surface  of  the  wf^  (h  I^W  if) 
fig.  2),  and  is  attached  by  joints  at  its  ^tremit^ei^  |o  ^M 
uppermost  ends  of  two  liul^s^  loarked  8t  The  toiiver  endft 
of  these  links  are  attached  to  the  short  arms  or  le^efSj^  8| 
which  move  on  a  centre  or  axis»  10|  turning  ii^  fts^ 
brackets  of  the  framing*  This  axis  bae  curved.  %r(mi  H^i 
projecting  from  it  on  the  opposite  sid^^  wbicli)  ciirT^d.  Arnu^ 
aire  operated  upon  by  small  eccentric  camms  or  tt^|fu^l4| 
\^^  fixed  upon  the  crank  shaft,  i^  as  irepresept^  m  tbq 
figs.  I  and  3«  Thus  the  reyolving  motion  of  tlie  tf^^ 
shaft  and  tappets,  12,  causes  the  punred.  snnsit  11,  tq 
move  upwardp,  aQd  by  the  cpiMieption  above  d^scrib^tt^ 
roller  or  rounded  rod,  7,  will  be  drawii  dowi^wardj^  SQ  m 
^o  bend  the  warp  over  the  roller  or  rpdj  6|  ai^d  t^^t^y 
keep  the  warp  in  i^  proper  st^te  of  teni^ion,  when  th^  9be4 
is  not  required  to  be  made,  as  cepreiiented  by  the  $g,  3f 
But  as  soon  as  the  crank  shaft,  ^n,  has  turned  rQun(jl>  fui4 
arrived  at  the  part  where  the  shed  is  required  to  be  madet 
the  points  of  the  tappets,  12,  quit  the  curved  aa3fS|  \\^ 
fmd  suffer  the  roUer  or  rounded  rod,  7,  tp  b^  thcQWQ 
upwards  by  its  small  spiral  springs  upon  thf  links,'  8,  dSk 
seen  in  the  figures ;  or,  if  desired,  tbe  roller .  Qr  rad,  7| 
might  be. caused  tQ  rise  up  by  the  action  of  a  weight  ap- 
plied iQ  the  extremity  of  the  Qurved  armS|  \\f  yo  tb4 
the  said  roller  or  rod  would  become  olei^r  abovf  tbt 
surft^e  of  the  w^rp,  as  seen  in  figs,  1  and  ?«  which  will 
relieve  or  slacken  the  warp  sufficiently  to  piodtt^  tlw 
shed  without  straining  the  wq:rp  in  a^y  material  d^«e« 

We  have  now  described  a  convenient  and  ad^^9Atageou# 
manner  of  carrying  our  said  invention  into  effect,  by  d^ 
scribing  it,  with  seference  to  the  ann^^^d  dJ^wing«i  ia 
imch  a  manner  as  tp  enable  persons  opnyersapt  with  WQfk^ 
of  a  similar  nature  to  put  it  in  praptice  \  &M)d  Wf  do  herel^y 
declare  that  tlie  only  parts  qr  combination  fif  p«it9  of  tbf 
machinery  Qr  implemf  At9  bereinbefpr^  df«K^nb^»  tjie  ^- 


Satmi^  imprwwmii  w  f^WHn  \^ 


88  regards  looms  for  weaving  fabric^  GQi9ipo|^4.vvhc41y, 
9f  ia  i^ftrt  ^f  wqfdl^n^  worftedj  <Hitt09,  !iio?Q,  <Mi  nUk, 
CMT  Ptber  materials,  i^fe  aa  follows  :*^ 

Firsty  the  iiupioy^  cow^bipa^ion  aiid  nrrf^pgam^t  Qf 
nifM^acdry  cor  impleiOQnts  aa  hereu^befor^  deacnb^»  by 
tafovwcQ  ta  tho  fig..  1  upon  the  anae^ced  drawipg,  for  tb^i 
purpose  of  gitiag.out  or  uawiodiiig  the  warp  from  Qff  t^Ki 
oirQumfereooe  of  ihn  yvm  beiw«  The  parte  to  aieci  tbin 
iu^rovemeiit  wbick  we  ooaaider  to  be  i^^w^  an4  wb^QU 
have  not  baea  before  uaed  foir  tke  giving  out  ^f  the  w^r{i 
in  looms  are,  the  eccentric,  mi  tbe.CQUiwetiilg  U^k  0^  aini, 
k,  ancT the  lever^  At. 

Secondly,  the  employment  of  the  delivering  cylinder, 
)A^^d .  9,  iv^  th^  fig.  3,  wbicb  we  copsid^r  to  be  new  9,9 
r^gfti^<)s  ita  u^p  iA  the  delivering  out  of  Ih^  war]^  ip  loQips, 
and  which  has  either  a  cantinuaua  rotary  matioi^,  qv  a 
retary  motion  at  intervals,  coBsmunioated  to  it  by  mi^ans 
of  a  train  of  wheelwork,  a  rachet  wheel,  an  eccentric^  or 
other  similar  contrivance ;  the  circumference  of  the  said 
delivering  cylinder  being  caused,  by  the  operation  of  the 
oDlveii  arfuii  4  b,  cord,  K  tmd  weight,  k,  to  be^r  Qon- 
tiuuaUy  ii^  eoiUf^t  with  the  4i|?fffcce  of  Ui§  wfirp  up<^n  |b? 
yara  befiiUi  •<>  m  thereby  to  tttm  the  yam  b^am  rpun^ 
tnd  dftliHiror  giv^  out  tb^  ya^  regutorly*  Thir^jay,  tb« 
«l3^pl€grmeut  Qf  pne  or  more  rollers  or  rounds  rod%i  ap 
ii#Rcitb9d  by  ibe  numbeft  Q  aad  7  ia  ibe  ^guf^s  ^f^^^  tbf 
4mwing^  aama  of  which  BoUera  oat  rods  are  plaoed.b^lowi^ 
Mmd  albera  above  the  wiirp,  fud  have  mQticms  oon^muoir 
Dated  to  them  by  eoceptrio^  or  otb^r  suitiabte  m^fibAmafl^ 
for  the  pntpoae  of  tightening  aad  relieving  tb^  warp  in 
the  mafciag  of  the  abed,  so  aa  to  prevent  unnec^aaftiy 
MiRm  upon  tihe  nearp.  The  parte  .wbtob  we  consider  to  be 
jmiw  ia  this  imprDTement,  aa  eppliftd  to  ^tbe  tigbtenmg 
and  relieving  of  tba  warp  in  looms  for  the  purpoee  afbre- 
[,  are  ea  ibUpwe  h^Tha  loUecs  or  rounded  r^ds,  ,6  and 
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7 ;  the  links,  8 ;  the  arm  or  lerer,  9,  10^  aiid  11/  aUd  the 
eccentric  or  tappet,  12.  "'  • 

Obierring  that  the  form  and  proportions  of  the  different 
parts  of  the  machinery  may  be  varied  according  to  the 
•discretion  of  the  workman  employed  in  manufacturing 
the  same,  or  according  to  the  nature  of  the  fabric  which 
the  loom  may  be  intended  to  weave.  The  materials  of 
which  the  different  parts  of  the  said  machinery  may  be 
made,  may  also  be  varied  according  to  the  circumstances 
of  the  case,  without  departing  from  the  object  of  our 
invention,  as  hereinbefore  described  and  set  forth 

la  witness  whereof,  &c.  8cc. 


Specificaiion  of  the  Patent  granted  to  'Matthias  Arcribau) 
Robinson^  of  Red  Lht^streetj  St.  Oeorge  the  Martyr,  London, 
Gfrocery  jor  certain  improvemente  in  the  mode  of  preparing  the 
vegekMe  tnaiter  commonly,  called  pearl  barky,  and  grits  or  groate 
made  from  the  com  of  barley  and  oats,  by  which  material,  when  io 
prepared,  a  superior  mucilaginous  beverage  may  be  produced  in  a 
frw  minutes.    Dated  August  90,  1833. 

TO  all  to  whom  these  presents  shall  come,  &c.  &c. 
Now  know  ye,  that  in  compliance  with  the  said  proviso,, 
I,  the  said  Matthias  Archibald  Robinson,  do  hereby  de? 
dare  that  the  nature  of  my  said  invention,  and  the  manner 
in  which  the  same  is  to  be  performed,  are  particularly 
described  afid  ascertained  in  the  following .  description 
thereof  (that  is  to  say) :-— My  invention  of  certain  improve* 
ments  in  the  modes  of  preparing  the  vegetable  mattsr% 
commonly  called  pearl  barley,  and  grits  or  groats,  consists 
of  a  peculiar  mode  of  drying  and  otherwise  treating  the 
grain,  by  which  process  its  vegetative  properties  are 
destroyed,  and  a  meal  is  produced  divested  of  rawiiew, 
and  free  from  the  impurities  of  husk  or  fibre  ;  which,  meal, 
when  so  prepared,  is  soluble  in  water,  and  will  make,  a 
fine  mucilage  in  a  few  minutes.    Any  x|uantity*of  pearl 


Fig.S. 


,  -  -  .         - 
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barley  or  groats  intended  to  be  operated  upon  is  taken  in 
the  state  it  is  usaally  sold,  and  the  first  process  in  pre- 
paring is  to  cleanse  it  by  winnowing  from  seeds,  husks, 
dirt,  dust,  and  other  impurities.  After  this  the  grain  is  . 
carefully  looked  over,  and  any  extraneous  matters  which 
have  not  been  separated  by  the  winnowing  are  then  picked 
oat.  In  this  cleansed  state  the  grain  is  put  into  sieves^ 
and  spread  over  their  bottoms  in  level  layers,  about  three 
quarters  of  an  inch  thick.  The  sieves  are  then  deposited 
on  ledges,  in  closets  heated  by  steam-boxes  or  steam* 
passages,  the  temperature  of  which  should  be  gradually 
increased  to  160^  or  170^  of  Fahrenheit's  thermometer. 
Under  this  temperature  the  grain  mn.t  be  suffered  to 
reteatn  drying  gradually  for  about  four  hours,  the  aqueous 
paHs  evaporated  being  drawnxiff  by  suitable  pipes  leading 
from  the  hot  closets.  By  these  means  the  vegetative 
properties  of  the  grain  will  be  destroyed,  and  the  raw  taste 
removed,  without  parching  or  roasting  it.  When  the 
grain  has  been  thus  sufficiently  dried  it  is  spread  out  in 
hoppers  or  troughs  to  cool,  and  >¥hen  that  is  effected,,  it 
is  to  be  passed  through  funnels  to  the  hoppers  down  to 
steel  mills.  If  ground  by  stone,  they  are  liable  to  gritty 
sttbstimees ;  where  it  is  ground  by  steam  or  any  oth^  * 
efficient  power,  sliders  must  be  introduced  into  the 
funnels  for  the  purpose  of  regulating  the  supply.  The 
meal  falling  from  the  steel  mills  is  received  into  boxes  or 
receivers,  and  is  thence  removed  for  dressing  into  bolting 
machinery  of  the  ordinary  construction.  The  cylinders 
of  the^boking  machines  should  be  made  of  fine  wire 
gauze;  firomi  twenty^four  to  forty-eight  in  the  inch,  and 
when  the  meal'has  passed  through  the  finest  of  these,  it 
may  be  considered  to  be  completely  fit  for  use.  A  table- 
spoonful  of  the  prepared  barley-meal  may  be  mixed  up  in 
two  spoonsfuU  of  cold  water,  and  when  perfectly  smooth, 
one  quart  of  boiling  water  is  to  be  poured  upon  it.  This 
being  suffered  to  boil  for  ten  minutes,  will  produce  the 
mucilage  called   barley  water,   which  should   be  Uieu  * 

VOL.  II.  I 
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straiaei  tlurQugh  musliD^  if  rQ<]iwred^  iskxwx&i  villi  1«M|^; 
peal  ox  juice»  ud  swtetcu  with  hooej»  r«fiivi4  WfUU : 
or  sugar  candy.    An  exc^Uont  food  for  ixifantf  may  bet 
made  by  ouxing  the  above  proportion  with  milh  and  wa(0r ' 
ioatead  of  water  alone.    It  will  also  be  fouad  to  Ve  a  iQ^ 
desirable  material  for  ihickenijag  brotha  ;  it  may  ¥a  mixed 
and  introduced  into  the  broth  half  an  hour  befocf  it  ia 
tUsjea.  off  the  fire«    Puddins^  of  an  exoeUent  qnalitjr  maf 
also  be  made  from  the  (ffeparad  barley  meal », the  pawdqf 
of  the  prepared  groats  ia  to  be  mixed  ia  the  same  way^  ^ 
and  a  gruel  may  be  produced  in  tea  minutesy  of  a  qoaUtjf 
v^ry  much  superior  to  any  other  gruel  madia  from  any  pre* 
paration  of  grits  or  oatmeal  heretofore  introduoed  ta  tb« 
public    I  am  aware  that  several  variationa  may  be  ws4l^ 
in  the  process  above  desenbed  i  hut  I  wiab  it  W  b«  mr- 
deratood  that  I  rest  my  claim  of  patent  right  in  a.  iMt|M^ 
or  methoda  of  drying  the  graiu  undac  a  regular  tfmpiwitttr^ 
vrithout  roasting  or  i^obing  it  ao  aa  to  daatmy  iti  v«gt». 
t^ve  properties^  and  at  tiia  aame  time  ratain  ita  ou1^¥a 
<]paUties  unimpaired,  and  of  charing  it  frooa  its^  fibiow. 
and  husky  partSr  »fter  gnndingt  kaving  on^  tb«  part  wd. 
ftna  meal,  by  which  prapaiation  the  OMl-ia  brou|[^iBto. 
a  condition  that  will  aaahla  it  to  fcatp  paviiictly  g!9«d  in 
any  climate^  i.     ' 

,  !•  witness  wheveo^  tuo*  kc  f(c« 


Tpm^j—     I  ■■■■■■ii]i    am^i 


Mi  tk$  iMdon  S^l  W¥rk9t  7Ums#  Atnl^tiMNa/  md  S9Ht 
BoaB»  iff  BfdiMwe^,  Mar  ^inwgyA»f>| .  Mngmm  i  M  CfNiSIS 

c^hir  pftrpotes.    Dsied  June  Slat,  1885. 


W)TH  AN  KNGRAVIIfQ, 


TO  all  to  whom  these  patetitsi  shall  come^  tec'  8cc. 
Notp  know  v$y  that  in  compliance  with  the  said  provisoj 
We,  the  said  iohn  tbompsdn  and  Johh  Biirr,  hereby  de- 


iV^&to  in.  the  piod^  of-workbg  ?ind  prQ^uoipg  ^t^^mf 
^ppUo^bk  to  i|te^ppi<^i)ginesj  and  for  other  purppse^  tO 
nfk^gh  ^te^m  may  pp  applied )  and  which  wis  effept  by  cpn? 
atrwting  ft  hpil^  or  boilers,  a  g^nerJ^tpr  gx  generators,  pf 
WJ  coiiveoi^Qt  fy^^  ftftd  dim^psionsi  and  xpade  of  sych. 
iQ^teriA)^  ^  ;nay  hp  bestadapt^d  fpr  the  particular  objef^t  pr 
Qlti^otd   tl)    which    tbi^    steam    generated    may  be   x^ 

quii^d  3  fiftd  whwli  bpiJf  rp  9r  ge^^rfttor^,  we  qawf e  either, 
tp  TeypAre,  p?  Tecipwip^te  in  a  reTticfd,  hgriwnt*!,  or. 
ohlitju^  direction }  hwt  we  prefer  tp  tura  tfeew  bori^oa-f 
tiiUy  ip  the  6r§,. , 

The  jcirPttUf  wotJoB  of  Qur  bcfilerf  or  generatpm  must 
bfi  either  w»tittupw,  or  r^piprpcatiog/  hut  we  prefer  tbe 
fenoer^  and  fpr. tbeae  ^c^jiors,  that  the, whplf  s^fw^  of 
Qijr  bpiJers  pr  gwe^jtara,  wiUi  in  ^y^xy  part,  be  ^jq?(^^d 

HWforwly  to  tb^  ftctipn,  pf  ifce  fire,  besides  rn^deriRg  the 
iQ^pbiimry  xmx^  si^^pie  and  eSectiye* 

Th«  wbpie  of  pnr  bpilef  ?  or  generatora  f»\|st  be  enulowd 

i©  ft.  cQftyepiept  funwiei  guftrdiqg,  opiy  tbi|  %xi«  pr  pivpt* 
from  t^P  po W^rf^l  actio^  pf  ^  ^re,  ^pd  placed  in  iron 

frw^ei  on  the  outride  pf  the  fnrfmce,  ^nd  in  tbia  eitvi^tipn 
tbey.  Wttst,be  k^pt  ^^nstftntlyin  mptipn ;  by. which,  nndwr 
%  i^gnter  firp,  tbig  w^t^r  ppnt^ined  in  tbew  witt  be  b^at^. 
tp  ^  iwifpTO  t^inper^ure,  »nd  ths  lo^teri^^  pf  wWcb  p  w 

bpijersi  qf  geftexatprs  we  pQmppaed,  will  be  aulyected  tP  w 
wiforwL  beftt,  ^nd  thereby  to  m  nnifprm  e^^j^nsipi)^  wbipb 

is  not  the  case  in  stationary  boilers.     Q^r  mpvipg  pr  w^ 

vfllywfcbpil^r^pr  generators,  n^n^t  be  supplied  with  water 
{ffm  pop  end  pf  their  respeptive  ^es  Pf  pivpts,  by  ^  fprping 
Bumj^  or  p^ier  p^ffioi^t  presfure,  tbrongh  pipes ;  whifib# 

by.  8tnffin^-bp:|:e*  pr  9tber  epwenjent  niesflSi  tbp  water  Wa 

be  po^^v^ed  inM?  pwr  bpilers  or  generatprs,  wbile  they  vp 

mpving^  a^^d  yet  prf vent  tbe  escape  of  eitbei  water  pf 
steftp. 
Upon  that  end  pf  tbp  pipe  wbic>  i?i  ifli  ^he  iateripir  pf  any 

of  pinr  bQilefrs  ojr  genewtem,  tber?  tnuPt  be  attftpjw^  a 
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valve^  which  the  expansiye  force  of  the  steam  wiH  close, 
and  which  the  power  of  the  pump  or  other  pressure  must 
open,  to  admit  the  proper  snpply  of  water  to  enter  any' 
boiler  or  generator.  At  the  opposite  end  of  the  axis  of 
any  of  our  boilers  or  generators,  the  steam  must  be  allowed 
to  pass  either  constantly  or  at  intervals,  as  may  be  de* 
sired,  by  a  valve  opening  outwards,  which  must  have  the 
means  of  being  kept  closed  by  any  required  force,  ac- 
cording to  the  expansion  of  the  steam  to  be  used ;  or  a 
cock  or  slide,  or  any  other  of  the  welUknown  means,  may 
be  introduced,  by  which  an  alternate  or  constant  supply 
of  steam  may  b&  kept  up.  If  more  than  one  boiler  or  ge- 
nerator is  required,  then  it  will  be  necessary  that  the 
steam  so  generated  must  enter  into  a  gasometer  or  vessel, 
and  from  which  the  steam  so  generated  must  be  drawa 
for  the  purpose  of  feeding  any  steam-engine,  or  for  heat- 
ing any  vessel  or  place.  It  will  be  obvious  th&t  our 
boilers  or  generators  may  be  employed,  if  properly  con- 
structed, either  for  generating  low  or  high  pressure  steam; 
and  they  may  be  in  the  slightest  manner,  or  more  fully 
supplied  with  water,  as  the  character  of  their  employment 
may  render  necessary.  If  one  boiler  or  generator  is  only 
used,  and  after  the.  steam  in  it  is  brought  up  to  its  required 
state  of  expansion,  then  by  means  of  a  cock  or  valve,  the 
steam  may  be  allowed  freely  to  pass  into  any  cylinder  or 
chamber,  to  which  the  steam  is  to  be  applied  as  a  power 
for  working  machinery,  or  for  the  purpose  of  heating  any 
substance  or  place. 

The  essential  part  of  our  invention  consists,  in  making 
oiir  boilers  or  generators  move  upon  their  pivots  on  which 
they  are  suspended  in  thieir  fires,  and  while  they  are  in 
motion,  the  materials  of  which  they  are  composed  are 
preserved ;  the  heat  or  caloric  economically  applied,  and 
the  quantity  of  steam  produced  by  the  same  portion  of 
fuel  will  be  found  to  be  much  greater  than  by  any  means 
yet  employed  for  the  generation  of  steam. 

Figs.  4,  6,  6,  and  7,  (PI.  VII.)  shew  views  of  four  of  our 
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generators  or  boilers,  1 1 1 1,  with  the  necessary  machinery 
turning  them  while  they  are  in  operation. 

Fig.  4,  represents  an  iron  frame,  with  the  pivots  of  four 
^boilers  or  generators  working  in  it.  a  a,  one  of  the  iron 
plates  that  come  up  against  the  brick- work  of  the  furnace, 
and  connected  by  iron  pillars  to  the  opposite  iron  plate 
which  supports  the  other  ends  of  the  pivots  of  the  boilers 
or  generators,  b  b  b  b,  are  the  four  pillars  that  keep  the 
iron  plates  together,  without  connecting  them  to  the  brick- 
work, c  c  c  c,  are  the  pivots  of  boilers  or  generators. 
D  D  D  D,  the  four  cog-wheels  which  work  into  the  cog- 
wheel, E,  and  by  the  motion  of  which  .the  four  generators 
are  turned.  The  cog-wheel,  £,  is  connected  to  the  axle 
or  spindle,  f,  and  at  the  opposite  end  of  which  spindle  is 
fixed  the  screw-wheel,  g,  and  which  axle  and  wheel  are 
turned  by  the  endless  pinion,  h,  and  which  pinion,  with  its 
shaft,  may  be  put  into  rotation  by  any  of  the  common 
means  of  producing  circular  motion.  Care  must  be  taken 
to  afford  sufficient  play  or  lateral  motion  to  the  generators 
between  the  plates,  a  a,  so  that  no  expansion  shall  bind 
them  in  the  pivot  holes  of  the  plates.  The  mode  by  valves, 
cocks,  stuffing-boxes,  and  pipes,  as  before  described,  will 
render  the  means  of  supplying  our  generators  with  water, 
ihirough  the  agency  of  a  pump,  to  be  worked  as  may  be 
most  convenient,  and  very  obvious  to  any  competent  wprk- 
man^  as  well  as  the  means  before  described  for  conveying 
away  the  steam  that  may  be  generated  in  our  boilers  or  ge- 
nerators. We  do  not  confine  ourselves  to  the  particular 
modification  of  the  furnace,  generators,  or  the  machinery 
for  giving  them  motion;  nor  do  we  claim  the  abstract 
parts  of  which  they  are  composed,  nor  the  particular  modi- 
fications which  we  have  described ;  but  as  they  are  the 
means  of  applying  the  essential  character  of  our  invention* 
and  improvements,  which  is  employing  moving,  instead  q{^ 
stationary  boilers  or  generators,  and  any  other  mode  by 
which  circular  or  reciprocieiting  moti9n  is  given  to  9^p 
boiler  or  generator;  while  it^  is  enclosed  either  wholly  or 
partly  in  any  fumac^  or  fire,  for  the  purpose  of  heating 


flubstantially  our  ltiVe»tiod,  lihd  tb6  adbi^ttrig  arilf  iiflpt'dV». 
tt^iifd  hi  g^h^mtltig  of  steaih ;  atid  frbtti  th^  tiHe'  bf  Wfiich 
tll^  beiiefitsi  b^ibfe  desdHbdcl  ^ill  i-^suU. 
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With  an  fcNGiiAViNd. 


fbf  tnakitig  a  tutttiel  tn  Me  bed  Of  the  H^^t  ftl-e  iSqUMlly 
itttflkd  td  yoiif  cdnsid^tatiod  ak  ihdse  (br  maklii^  trtid 
hhA^  it,  t  tak^  th6  Kbetty  of  ^bmittiti^  sOind  thottg^htf 
bn  th&t  bead  t  titi^t  will  be  fou&d  U^^fot.  ; 

It  6|)peafi»  tb  be  exttetnely  d^dikble  fot  thift  pQi^pdae: 
tbkt  a  cdHVenietit  pdrtiOil  of  the  bed  of  th«  fliref  ifadtild 
be  fold  bar^,  itl  which  case  i\it  dperadohd  immediately 
ifelfttive  to  the  makiiig  of  the  tuntiel  may  pfoceed>  as  if 
the  W6Atf  wei*e  earfylng  on  upon  the  otdltiary  sttrfebe  df 
the  git>und,  at  least  as  fat  as  thd  pat-t  bf  the  bed  df  th^ 
fhret  laid  bare  would  allow:  Th6  malti  object,  therefore; 
in  my  view,  id  ib  keep  <Jtit  the  Water  from  a  portiofl  t)f  the 
Bed  of  the  rivet  while  the  work  Ih  it  i&  proceeding. 

To  effect  this,  it  dcctirt  to  me  that  a  ttutnber-of  ball* 
sfaduld  be  put  close  together  in  a  circular  form,  and  driveft 
ihto  the  bed  a  shott  depth,  forming  a  sort  orf  tab  without 
a  botform,  which  I  shall  in  future  call  a  dam.  Supposing 
Aese  so  close  together  as  to  be  water'tight  (or  so  made 
by  atiy  of  the  means  hereinafter  pointed  out, .  or  by  any 
ether),  and  the  water  extracted  from  the  interior,  th# 
tltbg  would  be  ddne.  It  may,  howei^ef,  be  remarked  fit 
this  point,  that  thdn^h  the  circle  is  the  cuffe  Of  equili^ 

"bHiim  ih  this  ease,  it  is,  from  the  pf essate  being;  eitteftnd, 
«  tottering  «r  tttmtable  eqtdlibrium,  ttidefM  t&e  ditneMiMi 


PtmybrA  iVMi^l  in  tktUdiff^  fiima.     ill 

(^  die  "bkfltft  ifi  Aitectioi^  of  the  riaidhin  Wi»b  turgs  tm  to 
t6nd«  Vny  p1^t)iible  tarlatibii  ft6m  Iftrfy  thrc^laf  of  HO 
jcoDBideratiop.  .     . 

*  Hid  bilkd  !!h&t  W6uW  te  coftvenSehtly  procured  ^irotdd 
hot  l&U6h  dilKglr  from  a  foot  square^  and  this,  tboii^  |yoa* 
Sibly  Sfecute  ^gAiftst  tiny  deviatiofti  Irom  thfe  truly  feirpulat 
figure,  if  the  timber  was  very  hard,  would  not,  1  am 
fiei%u^ded,  by  efther  the  scieritific  or  the  practical  maii 
Dig  {hoiigbt  sufficiently  secure^ 

1  therefoi^^  sWtild  recbincbend  a  number  of  cirodto 
itbl  to  be  {)Ut  Within  these  bafks,  or  (as  ^^y  txAty  i>^ 
OlilUd)  dt&tes ;  atid  tbese  ribs  I  wotild  achrise  toVe  madfe 
of  odik,  dieir  horizontal  breadth  being  proportional  to  thfe 
tKliihete'r  of  the  dam^  knd  their  th'ickness  Of  ootiVetiietflt 
din^gnsionH^  They  should,  if  the.y  are  exactly  alike  'iti 
ftti^gth,  he  placed  closet  togetWar  towards  the  bottom  tJlT 
ttf^fi&Yn^h  diO  W^  Ih^it  durance  from  ^<^h  o^eirt»* 
trfeanfftg  a%  iJidr  position  Is  higher.  BWiOfes  and-fiptXtSi 
iaUy  tOrtftrct  &^1  tbgethfer. 

'  1  haVfe  thti^ -fe^bfelhe'd  ^e  p  rinciple  oh '  which -ihife  dam 
istObfe  Ytod'efe^  of  kuffifcieaU  strength  to  reslstllie  pt^Sh 
Uttte  Of  ft*; water;  the proprirtity  of  adopting  this  Or  ^y 
tthlfer  liaVing  considefaJbJe  extent  of  "base,  presuppO$eis  tlKlt 
tti«  bed  or  the  nvtfii  wWn  rendered  dry  to  such  e^ttettt, 
h  tliit  likely  to  ^e  W6w4  li^'Tiy  the  water  ooting  through 
H }  aflfd  silch  1  imagine  '^that  of  the  Thames  to  be,  tvhioh, 
I  am  fnformeSi,.  Is  und'  drated  mud  of-  considerlible  thick- 
ttesS.  ^ere  '^is  'tot  jgh  -bed  becomes  thin,  and  the 
substratum  \^  qutcksau  id,  the  disruption  need  not  be  ap- 
prehended, as  I  undent  laiid  the  quicksand  can  be  drained 
py  iiiielSihs  of  A'e  driitwt  ay  already  rtade,  which  wUl  prevent 
the  blowing  ip  of  thSe  '  bottom  from  that  cause. 

It  IS  not  m  my  ,poW  erto  go  into  the  "whole  detail  oFthe 
^p'^rts^of  this  cbi^Criid  Ion,  hdf  is  it  at  this  period  faedes- 
sar^ ;  IMit  \  eOnceiye'ti  lat  men  'of  sdund -understanding  and 
|;J)<Scl  pVactice  Th  tiici  speciiBsbf  engineering  wiP.,  Tsom 
WatnSs'b^ensa!^^  %  e'at)l6  tolTonn  asati^acidryyopiniOn 


^At&La 
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whether  the  scheme  be  pmclu^ble,  aod  tp  mftke-an  4Mf^ 
mate  of  tlie  expence  of  it,  sufficient  for  your  guidance  as 
to  the  eligibility  of  its  execution. 

.'  In  the  view  of  assisting  such  men  in  the  formati<m  of 
such  opinion  and  estimate,  I  beg  leave  to  add«  that  the 
whole  pressure,  at  the  time  of  high  water,  which  the  ribs 
will  have  to  sustain,  supposing  the  vertical  height  of  th^ 
Water  40  feet,  and  the  dismeter  of  the  dam  80  feet,  will 
be  900  tons ;  by  which  I  mean,  if  these  ribs  were  to  be 
.cut  into  parts,  the  centre  of  them  by  planes^  as  at  efg, 
jfig.  8,  (Pf.  VII.)  the  passing  through  pressure  of  the  part 
a  against  the  part  i,  and  ofb  against  e,  8cc;  Sec  will  be 
equal  to  900  tons ;  of  course  whether  the  ribs  are  cut 
or  not,  the  force*  remains  the  same.  If  si:(  ribs  should 
be  thought  adequate  to  this  force,  and  so  placed  as  to 
'  sustain  each  an  equal  pat  t  of  it,  then  will  the^e^tion  of  eac^ 
have  to  sustain  1 50  tons ;  and  supposing  the  depth  of  each 
rib  to  be  1  foot,  and  its  i?>readth  to  be  3  feet  9  inches, 
the'  pressure*  on  each  square  foot  will  be  40  tons  ;  and  I 
am  of  opinion  that  oak  timiber  of  these  dimensions^  well 
put  together,  would  be  quit  e  equal  to  sustain  this  force.  ,. 
1:  Relating  to  the  water-  tightness  of  the  dam;  if  the 
sides  of  the  staves  are  plaried  tolerably  smooth,  and  of 
equal  breadth  through  their  f vhole  length  (prismatic),  and 
if  they  be  placed  close  together,  it  appears  likely,  when 
the  internal  pressure  h  taken  off,  they  will,  together 
with  ribs,  be  compressed  into  st^mewhat  less  diameter, 
and  be  brought  still  closer  togethc  t  and  rendered  tighter, 
perhaps  sufficiently  so. 

2.  They  may  be  grooved  and  tot  igued. 

3.  If  the  outside  qdges  of  every'  adjoining  two  be  made 
flush  with  each  other,  a  thin  board  may  be  applied  on  the 
outside  of  each  joint  (^wn  a  groc  )ve  made  for  that  pur- 
pose, which  board,  by  the  pressu^  e  of  the  water  against 
it,  would  be  likely  to  render  the  j  oil  it  tight  (see  fig.  9). 

4.  If  a  strip  of  oil  [cloth  were  to  be  nailed  to  one  side 
of  each  stave,  and  overlap  about   3  inches  beyond  the 
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edge  of  the  ail|oi|dng  8tave»  it  -would  probaUy  la^  :ovt, 
the  water. 

.  If  any  leak  of  coosideiation  shoiiU  be  fo^and.to  take 
jplace  at  the  bottom  where  the  Bpavefi  enter  the  earthy  clay 
jnay  be  thrown  down  outside,  and  rammed  close  to  the 
staves ;  and,  if  necessary,  thin  piles  may  be  driven  roundf 
at  the  distance  of  18  inches  or  2  feet,  and  -as  many  hig^ 
.above  the  bed,  to  confine  more  effectually  the  dfty  when 
rammed,  forming  a  specif  of  coffer  dam. 

A  very  valuable,  property  of  this,  construction  is,  that  it 
does  not  depend  on  the  strength  of  the  gipund  in  wh^ 
it  is  driven,  but  on  the  ribs  to  resist  the  pressure  o£  the 
.water ;  consequently,  where  these  staves  are  driven  over 
the  tunnel,  when  a  part  of  it  is  formed  the  ramming  over 
it  will  not  thereby  be  disturbed,  and  the  lockage  will  be 
as  well  provided  against  in  those  places  as  in  any  other» 
and  the  dam  or  side  of  the  tub,  when  removed,  may  be 
brought  very  near  to  the  end  of.  the  tunnel.  I  presume 
that  from  60  to  70  feet  of  the  tunnel  may  be  completed  in 
each  removal,  in  a  dam  of  80  feet  diameter. 

Another  is,  that  as  the  staves  are  not  driven  far  into 
the  bed  of  the  ..river,  they  will  be  very  little,  if  at  all, 
injured,  and  may  easily  be  extracted  and  serve  again  and 
again  for  the  same  purpose ;  and  so  will  the  ribs. 
.  I  think  the  ribs  and  staves  may  be  removed  altogether 
from  station  to  station  after  the  staves  have  been  extracted 
from  the  ground;  and  when  removed,  the  latter  driven 
down  again  as  before.  This  operation  will  of  course  be 
done  at  the  time  of  high  water,  when  there  is  the  greatest 
power  of  flotation,  and  the  current  nothing.  Perhaps  it 
may  be  built  on  the  ^hor^,  and  launched  with  it^  stayea 
so  attached  as  to  be  di:iven  down  the  necessary,  quantity, 
when  it  is  placed  over  its  first  station.  May  not  the 
ataves  .be  held  against  the  ribs  by  the  means  of  a  few 
hoQps  (perhaps  only, one),  formed  of  ropes  so  contrived 
as  to  be  slacked  when  the  staves  are  to  be  let  down,  an^ 


view  of  removal.  .,*.*' 

Thftiiii*  Will  ftqme  to  MH  lo^d  td  sitik'tlieiiitt  )6f^ 

imteKi   Th«  bottom  ones  at«  tlt«  foort  fMptf  tbt  tbSfc 
{Nilrpi^se ;  ftud  ibr  inothig  th«  dfttn  ft  tiw  bftrg^s  itiay  b« 
«Metled  to  k  wli6ii  the  winter  Is  AtAh^,  ttdd  wlt^n  ft  few 
Ibet  of  ftft  blithest  pitch. 
*  Ile'.lf>weftt  tib  will  hftve  to  sttitid  on  itilts,  adapted  tui 

to  length  to  suit  the  bed  Of  ^h  titer.  The  end«  of  th^ 
MfttM  should  ht  6hod  with  strong  «hCtet  Iton,  ftnd  be  nni- 
Amn;  bht  with  theif  inside  less  inellned  than  the  outftldl(, 
hf  whidh  the  tendency  from  driving  into  the  grbnnd,  wiA 
%•  to  embi^e^  the  ribs.    (See  fig.  10^  wh^frin  it  li  gfeftttt 

'  t%e  ibtce  occasioned'  by  the  cntrent  of  the  Wftter  wffl 
M  gteftees^  I  presume,  abont  mid-iide,  when  ih^  d^ptik 
«l  thei^fttet  in  the  middle  is  ftbont  dO  feet;  but  as  th( 
*iMtttr6  «f  pressure  will  lAOst  likely  bi^  less  than  30  fe«t 
§M&  ^he  bottom,  the  power  t6  overset  the  dftm  will  b^ 
eflTectoaUy  resisted,  I  doubt  not,  by  the  Weight  of  iti 
Itttteriftls;  &nd  the  hold  which  the  stated  hftVd  in  the 
gtriund.  if  not,  the  dam  may  be  moored  Up  ftnd  down 
fne  nver. 

It  may  possibly  be  objected  that  this  election  Will 
ittftterially  impede  th^  nftvigation.  On  this  heftd  I  heg 
kare  to  remariL,  that  as  the  section  of  the  cuftent  will  hi 
iiomewhat  diminished,  thr  velocity  of  it  will  be  BomeWhftt 
Mcreaiied,  so  thftt  vesseli»  going  with  th6  curffent  Will  b^ 
tsitiVied  pai^t  with  somewhftt  more  speed.  It  is,  hOwevef, 
but  fkir.  When  the  Impediments  which  it  may  ocCftsion 
Itf 6  in  view,  to  vi^  aldo  any  advantage  that  mfty  itfisfe 
ftom  it  ^  and  f  conceive  that  a&  the  current  will  be*  in- 
ereased  and  directed  more  to  the  sides  than  now  fhftt  the 
nadsftge  Is  open,  th^y  will  be  better  wftshed,  atid  th^f^ 
fore  dom&what  deepened,  ftnd  oond^^tt^ntly  th€  whartb  i6 
intteh  hnptovfid. 
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fr6M  th§  %feCtit)n  of  this  app^rdtU's  t^iiV  tbe  ffitttll  leiift  fhtt 
would  be  uDavoidWlMfe  tf  fi^  I^Mdg#^<m^t(P^be  built  there. 

F^irther,. that  when  the  attempt  c^t ' any  undettakiog  ia 
uliiinaiely.  to  render  a  penhanent  cOfnyfcnience  td.  th^ 
public,  a  temporary  ancl  slight  inconvenience  may^^lfli 
*proprieiy  "be  tolerated.  In  re^rd  to  tbe  tunnel  Itei&lf^  i 
'slioiitd  imagine  iflts  upper  side  be  placed. 6!ie-fbtlrlJl,.€l!r 
even  one-fifth  of  itl^  external  dimeter  bfelbW  thfe  bed' (ft" 
the  river,'  no  daniage  can  arise,  ^ithelf  to  tisfetf  0)^16*41^ 

craft  whicb"  |Qay  ^er  'rtst  oh  it.. '  .    '    .' 

'■ '  Where  tbe  bed  of  the.fiVet  is  hftfd;  \  eftouM  recd&ili^^ 
inat  thfe'  bottom  ot  tHe  excavation  be  e3(aClly  ftttijig'tkfc 
externa)  diameter  of  tbe  tunnel,  which  1  aul  bt  b^lAtilk 
would  best  be  formed  of  bricks  of  the  proper  figure,  well 
laid,  with  as  little  mortar  or  rather  cement  in  the  joints 
,«•  (»to^  bfiOHMiasedv   '*.•'':•  -  :**...0 

Wh^fd  -gny  J0li4^iiuili  tft  ;th9>  MA  aire  founds  tiM|L  shouM 
be  filled  well  up  with  stiff  clay;  and  .if  a  large  quaptity 
'bt pebbles  or  b6ldefs,  (6f  the  8|X6  wetghte|^  from  4  to.  14  lbs. 
were  indivldiiaiy  Cammed  Ifito  ftiC  bddy  (J?  th^  ^djyj^jsS 
.*as  to  form  about  orivthicd  bf'tlie  tfiasiS,  tt  .W6uld  ittereftMl 
ihe  density  considerably^^  And'be  tbfi  fitt^&t  piat^fhit,' j)fb« 
oably  filling  iip  the  space  Mrii'ediately  abovfi  thfe  tUtiti^ 
as  high,  a^  the  bed  of  the  rivqr.  t  might  have  ftddi^d  t6 
th^  idvantageb  befbre-ihentioned  t^hlch  this  d&tn  Wduld 

?>fesent,  that  of  the  free  space,*  IvbfcffeOtt  taight  be  fcllH 
he  earth  dug  up,  or  I'athet  a4  ttiu^h  of  it  ^s  t^DtiKl'M 
requited  t6*6ll  up  th^  vacuities  ftftef  the  tiinttd  l6  built ; 
ifiis  also  of  affofdlng  th6  ojipbrtufiity  <5f  ft  h6rsC-gili  beteg 
introduced  tor  raising  the  earth  that  ttitist  1)6  etlttrtrly 
taken  ftway,  '8cc.  &c.  fee.  •     •.   . 

^  I  have  thus,  Gentlemen,  given  you  the  leftdit^g  f^alttfed, 
tery  hastily  drawn  up,  of  what  appears  to  me  not  uliW6rtllj^ 
bf  youf*  constaeVatloh-  ahd  beg^ng  yoU  id  dltcuS^^ 

inftccui!acy  of  6Xpfessi6fi  Whfeh  I  Mr  ttiay  te^ftmmf  111 


jpurf  paitoy  I  desiia  to.  aabioribe  myself,  QeaHUmm, 
joiy  nuMt  obedioQt  senrant,  Antabctic.  < 

U^no^^*' Lei  teienee  guide  " 

The  above  project  was  formed  and  intended  to  liate 
lieen  presented  to  the  Directors  of  this  undertaking  before 
their  advertisement  for  plans  appeared,  which  demands 
other  conditions  besides  those  heirein  conformed  to,  but 
which  the  author  hereof  cannot  comply  with,  as  his  avo* 
cations  and  distance  from  town  will  prevent  him  alike 
from  forming  estimates,  and  from  giving  further  specifican 
4ipns  of  this  plan»  which  he  presumes  is  matured  enough 
in.  the  leading  features  of  it  for  the  practical  man,  who  is 
qualified  for  such  kind  of  work,  to  put  into  execution. 


On  the  Recovery  ofLandJrom  ike  Sea.   By  Mb.  Jambi  BLACKSiTBir, 
Ltmid  Skrveyor,  LoMwry.     (Condttded  from  p.  48.) 

Hr.  Smeaton  made  an  estimate  and  report  for  recovering 
a  small  portion  of  land  <Hi  the  banks  of  the  Tamar,  and 
also  for  the  defence  of  the  lands  of  the  Earl  of  Kinnoul, 
on. the  rivers  Ammon  and  Tay,  North  Britain ;  in  both  of 
which  cases  he  recommended  embankments  as  effectual 
and  profitable  remedies* 

•  Vf^  know  that  failures  have  taken  place,  but  they  can 
unifonnly  be  traced  to  the  ignorance  of  the  superintending 
|H|rty ;  iu  these  cases,  the  principles  on  which  the  strength 
.aod  du^bility,  of  the  embankmento  depend  have  not  been 
considered,  and  the  form  and  the  materials  of  which  they 
should  be  composed  have  been  alike  misunderstood  :  the 
former  have  been  made  of  too  perpendicular  a  form,  hence 
being  unable  to  withstand  the  weight  of  the  sea,  which,  as 
iSfknown,  presses  laterally  as  well  as  downward,  and  beinsr 
longer  exposed  to  the  action  of  the  tide  in  one  place,  it 
luui  either  broke9  them  down  or  undermined  them ;  or  the 
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bttokftliaVe  been  so  injudUioutly- placed,  tbei  tbej^lMr^^" 
had  to  encounter  difficulties  which  a  Bkilful  eng^ttfe%r 
would  have  easily  avoided.    In  other  cases  indeed  it  iMj 
have  been  that  these  evils  have  been  avoided,  but  others  * 
equafly  fatal  have  been  overlooked;  the  embankments* 
have  eiAer  been  made  so  low  that  extraordinary  high  titlfes 
have  overflowed  them,  or  they  have  been  ibade  so  narrbw  ' 
that  the  water  has  burst  them.    To  one  of  these  causes ' 

'  '''-WW 

.may  be  attributed  all  the  failures  that  have  occurred,  for 
where  embankments  have  been  skilfully  made  Aeyhave 
never  been  found  to  foil.     . 

As  it  regards  the  expence  and  profits  attached  to  these 
mdertakings,  there  is  no  doiibt  that  it  is  one  of  the  most 
profitable  modes  of  investment.'    The  rec^o^ery  of  Lsc^' 
caster  Sands  it  was  estiihated  would  cost  200,000/<  or' 
6/.  3$.  3^.  per  acre,  at  a  time  when  the  process  was  not 
so  well  understood  as  at  present ;  on  its  recovery  it  wsis 
presumed  it  would  be  worth  40/.  per  acre,  consequently 
the  net  gain  would  be  1,348,400/.  though  some  men,  • 
capable  too  of  giving  an  opinion  on  such  a  subject,  as-  - 
Averted  that  it  could  be  recovered  at '4/.  per  acre.  -Mr. 
Toang,  in  his  Agricultural  View  of  Lincolnriiife,  states, 
that  the  recoveiy  of  East  and  Wildmore  Fens  cost  400,0(l0f. 
and  after  deducting  that  sum  from  their  value>  left  a 
profit  of  1,600,000/.    A  few  instances  promisouously  ex«' 
traded  fix>m  the  Transactions  of  the  Society  of  Arts  and 
Sciences,  will  tend  to  illustiate  this  part  of  our  statement.^ 

The  Rev.  James  Filewood  received  tlie  gold  medal  f(Mr^ 
recovering  fifty-»six  acres,  at  an  erxpence  of  649/.  4f.  lid. 
or  11 JL  lis.  10}^.  per  acre.  Mr.  Knapping  received  the 
same  for  recovering  two  hundred  and  thirty  four  acres  '9iV 
1100/.  or  4/.  145.  per  acre.  Mr.  Richard  Moyle,  for  f«*r 
covering  a  small  quantity  at  41. 115.4-^.  peraore.  'Mr*' 
Paynter,  for  recovering  seventy  acres  at  344/.  2«.''or 
4i,  18«.  d^d.  per  acre.  Thomas  Quayle,  Esq.  for  recovwing^ 
one  hundred  and  ten  acres  at  850/.  or  7L  14s;  6d.  par  «iDf«») 
Mh  IIarri6tt^  Ar  recovermg  two  hundred  and  sixAcum 


m 

there  will  be  left  the  enormoufi  profit  9C  4Q0/r  P^F  C^l^t?  W 

tkt  «tpital^«ipH>sr^.v  . 
Qavtfe<)iit%mi«hlt9pexp#ii«0vt}|^ii  tbisi  ib^^iic  Ji9w» 

eT«r»  wS^rit  .4«^a^  1;^  n^qw  ^(  it : W  ^IwWft  1>iv^vtd! 

iMvt-Mvp^Hm9iwm^v#«'  ift  ^i|dfrta]^ii)g%  ^  tbvi  kiq4, 

tb«  'pr(^  W04V»t  Aot  merely  i|e»  pf#£k^^ng  tb^  Un4i  t^Ut 

11^  tb^p¥iffiQ8«p  (9  wiiiob  tba  dffMmge  9tLy  b^  iiPF^B^fttpAt 

aj^  4^  tb«  tplU  tbftt  ma^y  be  qi^cle  tp  arise  fjroinaboiit^piiig, 
tb»^4rofi4«t  Tbufy  for  iwtomwp  iA  Mipraami)^  ^ayt  l4M> . 
G^rilire  i  the  pre8etit'fof4  b^W#eH ;  Iiwin^tfr  1ie4  Ul?^. 

6}4im  ip  ^  ¥«»y  pif«uit^ii8  iroule  pf  ^\k^%  Si/0  mi^M ;  if  A¥ 

f90m  aBQ  plMe  <iO  tbeii94bier  of  abOHt  30  Riii^  %  wbifbr 
BQ*  d^llbtf  (b#  IMlf^y  fWOmiMt  <c9^1d  PTQPqr*  fn^  A«l  irf 

BfirM«Miit  (Of  n  9bMum  tit  m  A«lf  vbwb  it  ^/a^  bt^vr 
<sifmi3F  to  obtiiii  f9P  tb&  <2^»p}«^ffi  of  tbif  v^k)  ^  m» 

tk^rib^  Ibfm  t9  tib^  toU  w  ft  v§f^.  tQ  b^  ibmed  ff^n}..  que 

plHPe  t(»  the  otb§r,  wbi«b  w^M  b#  i^.  a^Dro^  fif  wroeijw 

re#MM  m4  pf oflU    THe  4minagQ  t^  eonld  6$  (i|n|f4  W 

n^  0iMt  profitabte  tMoufiity  i^i^fiHwb  ^  m  mvty  csmm  ii 
mghi'bA  puMle  la  wgrk macbii^^y  fyr  gnii4^iw  fiWWi 

vmfiDg  iiQibff »  or  f#r  tb^  pprp^^«|  of  »HiW&<#^Qri«fh    • 
.  Having  00nfiidqfM  tbo  qwptity  9f  bM»d  oap^bto  9i 

fftmmy,  tbe  piii^P«[bili^  4»f  tbf  un4f>ct^ibiag|  find  ^ 
«qMfiet  ^ft4  pn^t  «ttQiuiii>l  ip«9  p^cavf lif^i  iUk  putioMl 

inptrtiiio» ebiMdd  bo  wiwi^ttfvd;  Md^)|oro>t:fillr  ^. 


iiiii4«yaQe«.aii»]:fKMVit4s  few  iMteid  of  .thti.«|it.b^iig.pipiMr 
flfnted.with  «  4Uirtt«.  w»9(«,  wtiiQh  fit.  leMk'i».«lif«rlMi: 
uhI  499T«aii»g»  tb^r€kittit[bfcbfi«^«atrMli^^lw4>fa«ttai^> 
with  him»  and  viUiigQ»>  IwmiwA  ia  iMc  iptoduetiM^) 
lnvtly  in  ibfiir  ^ppf VWM»  mA  tb«  vMMi.iQ^  luppoft  tai 
tlioiiiMd»i  aA  aoc6.om¥fyuig  pl«Miu»  ib>  tbe^pMumitT 

taking  in  Walesi  before  alluded  to :  to  remembeir^  Affb 

wh9r#  the  ^aaM  oo^  WMUd  .it»  fiugr  «» tmm  v-jMw 
ei994«4i  yifMing  ao^nprity  jmi4  htHM^^^  te  ite  iafatUtei^ 
ittiwt  gwtify  e?eA  thfe^anual  Qb«(^nr«r« .  .  : .  .  .<  ...  .»^ 
.  U  M  no^  b9w«r«r».»«rQly  tb%t  tb^i^a^it tg^Aiifiod  hft. 
t|ie  trMslona^tim  of  Bt^vUe  mW^p«ltii^»d  \mi  i  ff«gdi)»' 
imU  llMW  thiB» wheii  m  Iw  .l»«^#  tp  biei  frorii  «i,m^ 
lyiUung  imd  dmnUig  M  Myt,  /'  ftad  Jf  w«  vfmgk  ^tmi 
fjSwX incoiiv^^<»««'w.^Qh  tb«ae  <^^mAwiiig$  liwoiNi^t 
d|md»  cart^inly  tb*  advwteg«  .by  tb«.  gMotal  dnJcrtiMC; 
ought;  tba  inf>r#  ta  bn  pmed » forJa  tb«  lister  Um^^  vliMr 
the  iM  if  utroog  WQHgh  tp  h«l»d«r  tbo  pmiitg<  of.bMlp^ 
(iyi:Mt;h b«w by  wwft v^ ^woedjb  Mdyit Mfc ibb Ma 
bnar  a  nmv  th^,iM4twW  \ipim  th*  buvda  Md  tht  badc*^ 
vniOm  th«  ftns  cm  b»ifa4)Q  bfdp  ^^^^nrntpomSmti^f 
bq^ycM^awli  oaaiMAatoba^^^^^ohiUt  orpiutekeor^ 
thft  <^m]iumoR }  uor  avpfly  ^f  v^  Momi^^  «l;fiiig  nlm^' 
th4>«  F»oi^  <M«b(to  laufsw  da  »Sanl;  A»d  wbtil  wpMiA^*- 
t^oa  of  btalth  cm  tbero  b«:  (p  tb^. bodi^i  tf  i»ra  w|i«ir^ 
tb«i« k^io  ekmwt  good?  > Aft  aiff  bmg  focihe aMttpwi' 
d^dxi  grocwy  1^04  fuU  of  OKrttMbftm  (  tbd  w«ter  putrid/ 
a4Ml/0iwiidy»  ya«».  fviU  of  lof^omo.^mmdn^  tM  eaMb 
spongy  and  bpggjfi  Aild  (bi  finmoiMni^  bgr  ihe.iiiMik> 

.  TbM  fVfid  (bt<c«lft  in  A*  fOM  ftf  XrfiiuoliHlhiiv.iB  Urn  Um : 
cmtaryt  ^^  ,aUb0i«b:  ^M^  >bfleti.Tm\teh>  iaipMvad^ 
mce.  ibiA  p«ni9d» '  U/ii  ftiM«tate|ltti*of  idMi  ifilL«aiii#^ 
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in  ttany  paite  of  the  cooiil^.    The  same  alithor,  ia  eha* 
manitaDg  the  mckanUgefl,  addsy  ^' and  do  we  not  see  that 
when  the  gro^nda  are  secured  and  trendwd,  it  is  hard  to ' 
&id  a  poor  man^  though  they  isit  at  great  rents  ?  for  their ' 
cattle  being  always  sound  and  thriving,  are<th€frefore  mer*' 
chantable :  looreovery  beside  the  abundance  of  woolj,  hides/ 
tallow,  and  other  conunodities  which  this  fruitful  gronttd^ 
produceji,  the  channels  for  drainage  do  yield  no  small  ad*' 
'vantages  for  the  carriage  of  their  com  and  merchandize,' 
whereas  before  they  were  constrained  to  go  many  miles 
about/'      '.      . 

The  advantikg^s  attendant  on  the  recovery  or  Morcambe 
Bay  are  described  by  Mr.  Beatson :  he  says,  '^  the  ezeeu- ' 
tion  of  this  project  would  be  attended  with  the  most  bene*-' 
ficial  results  to  a  very  extensive  tract  of  tfiat  great  manu* 
Picturing  county  (Lancashire},  and  be  ultimately  felt,  in 
some  measure,  by  the  nation  at  latge.    There  would  not 
merely  be  an  addition  of  territory,  larger  than  either  of 
the  islands  of  Guernsey  or  Jersey,  but  it  would  tend  to . 
improve  at  least  four  times  that  extent  of  the  interior 
country ;  a  safe  and  speedy  communication  would  be 
<^eDed  between. the  towns  of  Lancaster,  Whitehaven, 
Ravenglass,  Stc^-and  all  the  intermediate  country,  instead 
of  a  very  circuitous  route,  or  a  precarious,-  dangerousi  and 
often  fatal  passage  over  Lancaster  Sands.    Independent' 
of  the  advantages  arising  from  the  produce  of  the  land  to 
ht  acquired,  the  produce  of  the  interior  part  of  the  country, 
which  is  extremely  fertile  and  well  oidtivated,  would  be* 
easily  brought  to  market ;  whereas  it  is  at  present  vn&t ' 
the  utmost  difficulty  and  inconvenience  that  any  commodity  - 
whatever  can  be  tmasported  over  those  dangerous  sands." ' 
Not  only  in  Morcambe  Bay  would  these  advanti^s  be 
reaUxed,  for  there  are  numerous  bays  and  inlets  on  our 
coast,  of  a  smaller  size,  where  similar  results  would  foUow' 
their.  racoFsry ;  for  it  generally  happensi  that  towns  on 
the  borders.  Jodf, .  and  irivers  runiung  into  bays,  are  similarly  ^ 
situated. as  tint  to  which  the  reader  has  been  referred. 


Jtetot)^  of  Ltmdrjrom  the  SA.  IS) 

Wliere  land  is  recovered  on  the  banks  of  rivers^  anotiier 
sdvttDtage  derived' is,  that  by  confining  the  water  the 
connes  are  deepened :  thus  many  rivers^  which  at  present 
are  not  navigable,  might  be  made  so,  to  the  evident  benefit 
of  the  cotttitry  through  which  &ey  flow.  r 

So  important  and  practicable  has  this  object  appeared 
to  tiiat  enlightened  body  of  men,  the  Society  of  Arts, 
that  for  many  years  past  premiums  have  been  offered  by 
them^  to  those  who  could  furnish  testimonials  of  having 
aecomfplished  any  undertaking  of  this  kind. 
*  At  a  time  when  our  population,  and  particularly  out 
agricultural  population,  is  increasing  to  an  enormoui 
extent ;  when  our  poor  houses  are  filled,  and  our  parishes 
buid^ned  with  active  peasants,  and  when  others  are  emi* 
grating  to  foreign  countries,  surely  it  is  no  indifferent 
matter  that  a  plan  should  be  found,  whereby  four  millions 
of  acres  of  land  can  be  afforded  for  their  employment; 
AUowtng  one  man '  tb  cultivate  ten  acres,  bere  is  at  once 
permanent  employment  for  400,000  labourers  (and  cour 
sequent  support  for  their  families),  or  one  forty-eighth 
part  of  the  population  of  the  whole  empire.  But  if  we 
consider  it  with  a  view  to  national  subsistence,  it  will  fur- 
nish support,  on  the  average  number  of  inhabitants  and 
acres  in  the  United  Kingdom,  to  one  million  three  hun* 
dred  and  sixty-three  thousand  souls. 

It  was  with  a  view  to  national  subsistence  that  Dugdale 
in  his  preface  applauds  the  recovery  of  lands  from  the  sea, 
and  having  stated  what  advantages  have  fLttended  inclo« 
Bures  of  commons,  he  adds,  ^'  If  then  ^e  mere  inclosure 
of  that  which  naturally  yielded  little  profit  doth  justly 
deserve  commendation,  Jiow  much  more  is.  the  skill  an4 
pains  of  those  to  be  had  in  esteem  who  have  recovered 
vast  proportions  of  land  totally  overwhelmed  by  water?" 

Many  may  say,  but  there  are  Commons,  inclose  them ; 
and  so  says  every  well-wisher  to  the  prosperity  of  the 
country,  if  they  can  be  advantageously  redeemed ;  but 
it  must  be  remembered  that  the  commons  are  often  of  the 
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matt  iUffiie  tMd  tti^fodhictird  mtaamf  retj  tmfmKkj 
kktittg'  bat  dn  mok  atiwo  of  ioil  to  MMh  tht  banto 
letple  bMasth ;  hat  abfaoagk  we  dam&iimkk  to  My  ovght 
ti^ft  thM  wbioli  has  been  unanivoDdj  adiMrwM^odl 
to  be  of  great  importance,  k  afaoiiid  ba  rsmemberad,  tiiafc 
ihe  land  to  wbieb  we  have  rafcrrad  ia  mntk  ndnsr,  and 
mora  prodaetnra  dian  anj  commeai  m  tba  cotmtrf,  aad 
inRtiMy  mora  eapaUe  of  mwardbgha  iBdiialrioQattili^&. 
We  extraet  from  a  teiy  aptrited  pieoe^  oa  Wasta  Laada 
in  Scotland,^  the  followiDg  pangrapb,  ia  Which  wa  a»» 
tiraly  coincide  :^^'  lo  enqairtog  how  tut  the  nattiKial 
farteraftt  is  iavolved  in  the  neglect  o£  waate(  kod^  it  ia 
aaarcaly  neaoMary  to.itata  the  auperior  adrantiigea  tiMlIb* 
tag  from  the  panaita  of  agriouUoie  oompatad  With  thaai 
of  any  other  art»  It  may  auffiea  here  to  aa^,  that  efeiy 
Wife  Oerernment  will  conaider  the  prosparity  of  agrioair 
tnr^  aa  the  fimt  and  moat  important  of  pahUc  aonaania^ 
an  the  aureat  foundation  of  national  pflroapetitj^  aad  Mt 
tii\€df  above  all  other  aubjecta^  to  the  peoalkf  attenttan 
bt  a  virtttotis  and  enlightened  adminiatfation*  The  atapla 
aikd  permanent  atrength  of  eyeory  nation  dependa  dilefiy  an 
th^  ^eiltty  with  which  families  can  be  reated  and  ftiaia* 
taiHed.  If  food,  olothing,  and  hf^itation .  are  vaaidily 
obtaifi^d,  the  incaeaae  of  the  humaii  raae  vttl  ftiUm  aa  a 
matter  of  course :  but  ahould  the  nnndMir  of  inhabilanli 
tttBtA  the  meana  of  aubaiatenoei  they  moat  either  emigfate 
<»t  perish  for  want.  The  atrcsigth  aad  stability  of  .th« 
HUM  iherifora  depend,  firsts  on  the  number  of  ita  lidia* 
tyitants;  and  tiaxt,  on  the  ftcility  with  which  the  people 
In  general  can  rear,  support,  and  educate  their  eSspringi 
^Mordtag  to  their  respaotiTe  atationa^'^ 

*  Oanmiaatoiikai  to  tbe  Board  of  Agtiealtam,  Cep.  at> 


•  .  •  ...  .    ,     .     . 

JUMHg$wk  of  a  Siop'cockfar  iroi^fmring  Corrosm  Q(U$^ .       ^ 

Bar  M».  T.  Qmnritn9$  <%iir«!liHrtfffi>  Kiyn^iiigtWf ,  -      . 

'     Vr^ni  Hk^  TreniMHoM  6f  th«  Society  of  Arts«  &c.  VoL  xsis* 

th€  fSQytx  Vulcan  Medal  was  presented  by  the  Society  *o  M»* 

ChiivriTHfl  fbr  thft  ^mqiunlcatlmi.  ) 

WITH  AH  BNOiUbVlHO. 

'  Tk  fi  ^mmofi  brase  stop-eockci^  if  lh«y  liavs  b4Mi  Mn- 
^teyed  for  coil^ing  t\A  or  other  giMM,  etp«cially  wbta 
iinder  pressure,  are  soon  oorroded  througbont tbeiriRpiiaio 
interior  extent^'  so  that  the  plug  or  key  becomes  im»Qiv«i 
^ble,  and  the  bore  filled  up  with  a  salt  of  capper,  the  ootam 
quent  result  of  ehemioal  aotioti  upon  tho  nittal  of  the  inslnM 
meni.  A  stopcock  made  entirely  of  giaes  has  idao  oiany 
disadrantagea :  its  siae  and  ehiflisiaeaa  of  fofm,  togeliwr 
iHth  the  difficulty  of  uniting  it  securely  to  otbar  appafatoii 
itre  inconvetiieiioes  often  felt  by  the  experiaeiitaliit» 

To  obviate  them,  and  to  offer  a  mediod  in  which  atop« 
^ocks  of  the  eommon  form  are  united  with  security  againtft 
the  attacks  of  aotive  chemical  ogente^  is  the  ol9«ct  of  tbli 
jpresent  communica.tioti.  / 

^-  Inaccurate  etperimentsoii'tfae  afasorptioiiof  gasesby 
solid  0[  other  bodies,  the  Advantage  of  barisg  att  vpftm 
tfattts  not  Hable  to  be  acted  sqpon  by  the  aubsiaiioes  yiidaf 
e^camination  will  be  readily  acknowledged. 
'  Platina  is  the  material,  best  adapted  for  this  purpostf,  if 
its  high  price  did  not  in  most  cases  prohibit  its  use ;  moet^ 
or,  perhaps^  dl  ita  adraatagea  may  however  be  obtained 
in  the  method  about  to  be  desohbed,  aad  at  a  eompaia* 
tively  moderate  expense.  t 

The  invention  consists  in  making  a  stop^ooek  of  the 
usual  form,  but  of  rather  smaller  dimensions,  and  selecting 
a  piece  of  platina  wire  of  sufficient  thickness  to  allow  a 
hole  being  drilled  through  ita  axis ;  this  operatioii  fimaa 
n  thin  tttbo  of  platiaa,  which  is  afterwards  aocafately 

k2 
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fitted  into  the  bore  of  the  brass  stop^cock,  leaving  about 
one-sixteenth  of  an  inch  projecting  at  each  end^  Which  is 
to  be  opened  and  extended  so  as  to  cover  each  extremity 
with  a  plate  of  plating.  The  brass  plug  or  key  hm  a 
platina  tube  secured  as  above  described,  with  the  additioa 
of  two  small  discs  of  platina,  placed  at  right  angles  to 
the  gas-way  or  bore ;  these,  together  with  the  platina 
tube  and  brass  parts  of  the  instrument,  are  ground  down 
perfectly  air-tight. 

It  will  be  obvious  from  this  explanation,  and  upon  re- 
ference to  the  engrsgring,  that  whether  the  stop-cock  be 
open  or  closed,  platina  is  opposed  to  the  action  of  the 
gas  or  other  agent.  In  the  one  case  it  protects  the  gas* 
way  and  ends  of  the  instrument,  in.  the  other  the  small 
disc  of  platina  prevents  corrosion  of  the  plug. 

If  it  were  desired  to  confer  security  to  a  moderate  ex- 
tent upon  a  stop-cock  as  usually  employed,  this  may  be 
easily  effected  by  taking  a  glass  tube,  cutting  it  to  the 
required' length,  cementing  one  portion  into  the  plug/and 
the  other  into  each  end  of  the  bore  r  if  this  be  carefully 
done,  so  as  to  avoid  any  fragments  of  glass  falling  into 
the  ground  parts,  it  will  be  found  very  effectual  in  pre- 
venting corrosion,  the  gas-way  always  remaining  clear* 

While  collecting  gases  in  a  mercurial  gasometer  a  large 
body  of  gas  has  to  pass  through  the  aperture  of  a  stop^ 
cock,  which  at  the  same  time  it  rapidly  corrodes.  If  a 
stop-cock  lined  with  glass  be  employed  in  this  experiment, 
it  i^ll  be  found  to  possess  many  advantages  over  that  in 
common  use,  with  little  additional  trouble  or  expense. 

To  prove  how  accurately  a  glass  tube  may  be  fitted  into 
the  brass  with  cement,  several  instruments  constructed  in 
the  above  manner  have  had  the  tubes  filled  up  with  nitric 
acid  without  any  solution  of  metal  taking  place. 

It  should,  however,  be  remarked,  that  the  protectioD 
of  the  instrument  is  withdrawn  when  closed,  but  this  ia 
of  no  great  consequepce  in  common  experiments*  If  it  is 
an  object  to  have  it  protected  ip  an  equal  degree  wbei^ 
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op^n  or  ftfattt»  the  disc  of  platioa  formeily  described  i^aj 
be  resorted  to. 

JReftrence  to  the  engraving  of  Mr.  T.  Griffithf$  improved 

Stopcock  for  chemical  purposes. 

Plate  VIL  fig.  11,  is  a  longitudinal  section  of  a  stop* 
^ock,  represented  as  open. 

.  The  cock,  a  a,  is  made  in '  the  usual  manner,  -  but  with 
an  additional  platina  tube/a<i,  passing  through  it,  and 
over  its  ends,  bb :  the  plug,  b,  has  also  a  similar  piece  of 
platina  tube;  c,  passed  through  and  fixed  within  it :  there 
is  also  a  disc  of  platina,  d,  fig.  12,  fixed  on  two  opposite 
sides  of  the  plug,  b,  at  right  angles  to  the  tube,  c,  which 
resists  the  action  of  the  gas  (when  shut)  that  may  be  coik 
tained  in  any  vessel  to  which  it  is  attached. 

Fig.  12  is  an  external  view  of  the  plug,  b,  (in  the  same 
position  as  in  fig.  11)  showing  one  of  the  discs,  d,  of 
platina. 

Fig.  13  is  a  view  of  the  opposite  side  of  the  plug,  showing 
the  end  of  the  platina  tube,  c. 


Account  rf  the  Cera  de  PaUna,  gathered  in  the  Andes  a^ 

Br  M.  J.  Bte.  Bousukoault. 
Annales  de  Chimie^  yoLzziz.  p.  331^  July,  1895. 

The  palm  tree,  which  MM.  Humboldt  and  Boupland 
have  made  known,  under  the  name  of  Ceroxylon  Andicola, 
produces,  somewhat  plentifully,  a  combustible  substance^ 
called  in  that  country  Cera  de  Palma.  In  order  to  obtain 
it  the  trunk  of  the  palm  is  scraped,  and  the  scrapings  are 
boiled  in  water.  The  Cera  de  Palma  rises  to  the  surface 
of  the  liquor,  from  whence  it  is  gathered,  and  then  left  to 
dry.  That  which  is  got  from  the  Indians  who  prepare  it, 
is  in  the  form  of  small  cakes,  of  a  yellowish  white.  It  is 
porous,  very  fxiablei  and  softens  j^^y^the  heat  of  the  hand ; 


it  has  no  taste,  and  very  little  odour. 

The  Cera  de  Palma,  reduced  to  a  fine  powder,  and  pat 
td  dtgMt  iti  clleoht)},  makes  it  drf  a  p^e  yellow.  Itt  optft* 
rating  at  the  -dtditiai^  tettlpetatuit^  it  dittadlyes  very  little 
^f  tt^th^  iifidi8iK>lTod  p&rt  it  perAi^tly'  while. 

The  alcoholic  tincture,  evafMiatad,  kft  a  jmilalvisk 
t^id4i6^  slightly  bittety  and  having  the  appearance  of  rosin. 

The  Cera  dr  Falma^  deprived  of  iut  dqlouring  matter, 
mi»  tt«atMl  with  hot  altsohol,  in  wht4h.  it  'diasolvad  very 
9»ad41y«  Piv^  or  six  parts  of  boiling  aloqhol,vmarkiiig  04^ 
i^t  the  al(U>otneter  of  M.  Gay  Lassae,  dissolved  one  part  of 
4he  eera%  On  catling,  the  Mlution  formed  a  tnassi  and 
4lHm  r^s^mbkid  congealed  olive  oiL  Supposing  tlmt  this 
mass  might  be  (k  iniatlire  of  Waic  and  rosia^  it  was  dilated 
^Ih  9l  large  excess  of  al<tohol,  aild  fllteredi  Tfa^  ale4hol 
4^Gamt  milky  by  the  addition  of  water ;  being  ovaporated, 
it  deposited  a  white  substance,  having  the  same  propetties 
9i  that  wfaidi  reminded  on  the  filter,  and  which  may  be 
considered  as  the  essential  part  bf  the  Ctr^  de  PeibM. 
Being  dried,  it  was  white,  granulated,  rough  to  the  touch, 
and  without  taste  or  odour.  The  alcohol)  when  hot,  dis* 
solved  a  large  proportion ;  in  the  cold  it  was  scarcely 
soluble. 

It  dissolved  in  sulphuiic  ettei^^  by  evaporation  the 
ether  deposited  it  in  the  state  t>f  a  crystalline  powder. 

It  is  soluble  by  heat  in  caustic  potash ;  the  solution  is 
"somewhat  soapy. 

Sitric  acid,  at  the  common  temperature,  has  little 
action  oti  it  i  by  the  aid  of  heat  it  converts  it  into  a  yellow 
sub&tahte  iatid  oxalic  acid. 

It  melts  at^  a  temperature  a  little  above  that  of  boiling 
water  (wh^tt  thfe  barometer  it  0'660*),  assuming  a  htMhi 
colour.  At  a  stronger  heat  it  inflafnes,  and  burnt  Mth 
'0moke. 

^ulphttHt  aeid  turnft  it  fAlOi^  i«ihd  disftolVM  R;  ftMr 
pnit^pitMt  it  fir6M  this  Idlntioh  ift  th«  ftefiA  df  A  WUte 
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powder*  It  seems^  after  these  trialsi  that  the  substance 
analyzed  19' «  wp9f^^  of  rosin^  and  Iket  it  if  improperly 
named  palm  toax*  At  least  the  Cera  de  Palma,  as  it  comes 
from  the  Ceroxyhn  AhXcoIa,  does  not  appear  to  contain 
Wn-i  but  in  4)cder  to  reiider  it  £t  for  Asking  caipAlfi^ 
fiAcf  wikiil  fiit  or  v<\gitnhlg  mac  is  added  to  it* 

Dated  at  the  Laboratory  of  the  School  of  Msnea .  at 
V^g^t^ijok  the  jnepuMic  4rf  naiMmbia)y  Aagnst,  1825. 


JSiMod  qfuMi9gjmreJl^ri0U  and  S^lfhaie  cfSo^  m  fhewean^fa^fiurf 

tf  Glass.    By  M.  Lsou at. 

From  Annales  de  rindustrie  Nalionale. 

JMvRiATX  .of  soda,  or  marine  salt,  is  of  very  Utttv  ralniv 
fsompaied  with  carbonate  of  soda  or  carbonate  of  pola9lv 
jgeneraDy  emplayedin  the  composition  of  glass.  A  oastiq^ 
is  readily  obtained  of  very  fine  glass,  haying,  when  aboat 
three  m  four  Uaes  in  thickness^  a  ^ery  sl^bt  green  tii^« 
Its  composition  is  as  follows:  Decrepitated  muriate  jof 
Boda,  100  partot-^laked  Jime,  JOO.— Sand,  140.— 
Clippings  of  glass  of  the  same  quality^  from  50  pasta 
*o  200. 

Sulphate  of  aoda  likewise  ofiera  a  great  economy  in  it» 
employment.  Its  results  are  very  satisfietctory.  The  glassea 
made  wkh  this  salt  were  of  very  fine  quality.  The  follow- 
ing is  the  con^position:  Dry  sulphate  of  soda>100parts.-«* 
Slaked  hxne,  12^*-Powdeffed  charcoal,  19. — Sand,  225.— 
^oken  .glass,  from  50  .to  200. 

These  proportions  give  a  fine  coloured  glass,  which  tnay 
hs  employed  with  advantage  in  glass-houses  where  a  fine 
.quality  is  sought  after« 

The  followiiig  is  a  second  way  of  opemting  with  sulphate 
of  .soda ;  the  preqfiortions  may  be  as  follows :  Dry  sulphate 
of  soda^  100  parts.— Slaked  lime,  266.— Sand,  ^Oa— 
Broken  ^lass  Stom  50  to  200 . 

.    According  .to  this  .process  it  is  obviDusI^  easy  :to-  operftlje 
iA4urqguiar.maonei^iandlojavoid  ejgpensiv^  trials  in  .iit|ie 
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Patent  granted  to  Johk  Ham^  of  Wett  Coker,  Somerweishire,  Vmegar 
Maker,  JQf  an  improved  procegsjbr  makmg  vimegar*    Dated  Oetiribcr 

In  this  process  an  apparatus  for  aerating  the  liquor  and 
keeping  it  at  a  due  temperature  is  used^  which  consists  of 
a  large  deep  cask,  or  other  vessel  of  a  similar  form,  divided 
by  a  hurdle  or  perforated  partition,  supported  by  rafters 
horizontally  in  its  middle.  Through  this  partition,  and 
through  the  cover,  a  pump  passes  from  the  bottom,  where 
it  is  so  supported  on  a  pivot  or  point,  as  to  be  easily 
made  to  turn  round.  From  its  upper  pi^rt,  just  beneath 
the  cover,  two  or  more  spouts  project  from  it  at  right 
angles,  which  extend  to  near  the  sides  of  the  vessel, 
and  are  perforated  with  numerous  small  holes  at  tiieir 
nnder  parts. 

The  upper  division  of  this  vessel,  above  the  partition,  is 
filled  with  small  twigs,  of  the  size  used  for  brooms,  up  to 
the  level  of  the  spouts,  and  the  lower  division  is  filled  with 
the  vinegar  liquor,  to  within  five  or  six  inches  of  the  par- 
tition. Through  the  upper  part  of  this  liquor  "  a  pewiet 
pipe''  circulaites,  by  which  steam  is  passed,  to  bring  the 
liquor  to  the  required  temperature,  which  the  patentee 
states  to  be  from'  80®  to  100°  Fahrenheit ;  but  the  latter 
in  preference.  Into  the  part  of  the  vessel  between  the 
liquor  and  the  partition,  a  pipe  passes  from  without  for 
the  passage  of  air,  which  may  be  made  to  circulate  either 
by  being  drawn  out  or  forced  in  by  the  action  of  a  pait 
of  bellows  applied  to  the  pipe,  or  to  the  uppef  part  of  the 
cask,  between  its  cover  and  the  twigs^  which  cover,  in  the 
latter  case,  must  be  air-tight,  and  in  the  former*  sufficiently 
open  to  admit  the  air  to  pass  in  a  quantity  which,  in  both 
cases,  is  but  as  little  as  possible  to  exceed  that,  which  the 
vinegar  liquor  requires/  to  supply  the  oxygen  that'  it  ab- 
sorbs ;  and  it  may  be  known  whea  the  air  in  the  vessel 
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hail  been  exhausted  of  its  oxygen,  by  trying  whether  a 
lamp  or  candle  will  bum  in  it  or  be  extinguished.  ^ 

The  apparatus  being  prepared  ^is  described,  the  pump 
is  to  be  worked. either  by  hand  or  by  machinery,' and  to-be 
turned  round  at  tiie  same  time,  to  make  the  liquor  that 
mnsfrom  its  spouts  fall  evenly  on  all  jMurts  of  the  twigs ; 
the  air  being  drawn  slowly  through  the  twigs  at  Che  same 
time  in  the  maioner  mentioned.    ' 

'    By  this  apparatus  and  process  the  patentee  states  that 
the  vinegar  will  be  completed  in  from  15  to  20  days* 


Ihe  general  principle  of  this  apparatus  seems  good; 
but  the  revolving  of  the  pump  would,  we  apprehend,  be 
found  very.troublesome  in  practice,  particularly  if  worked 
by  hand ;  and  the  use  of  a  pewter  pipe,  for  passing  the 
8te,am  heat  through  the  vinegar,  is  particularly  objection- 
able, from  the.  strong  action,  which  vinegar  has  on  that 
metal.  In  the  large  vinegar  works  in  the  neighbourhood 
of  London,  the  species  of  pipe  used  is  composed  of  tin, 
with  a  very  small  alloy  of  copper.  The  substances  also 
which  it  would  be  sure  to  eii^tract  from  the  twigs  would 
be  very  likely  to  injure  its  flavour  and  other  qualities. 

If  this  process  will  demand  so  much  as  from  15  to  20 
days  to  complete  the  vinegar,  as  stated,  it  would  be  diffi- 
cult to  conceive,  in  what  respect  it  excels  the  very  simply 
and  cheap  method  directed  by  Boerhaave  a  century  ago 
for  the  same  purpose,  and  which  requires  but  from  12  to 
15  days,,  according  to  Vauquelin.  .     ? 


Patent  granted  to '  Alexandek  Galloway^  of  Wett^reet,  City  <^ 
'  London,  Engineer,  Jbr  a  machine,  or  maekines,  for  the  firming  and 
r  mmdding  ofhricks,  and  other  bodies  utuaUy  made  from  ctagf,  piagHcp 

or  other  materiaU,frofn  which  building  andjire^bricks  are  common^ 

made.     Dated  14th  Mm,  1825. 

I N  Mr.  Galloway's  machine  for  moidding bricks,  tiles,  tuii 
a  circukur  horizontal  table,  ha  vin<r  various  anertuietfthidiuth 
it,  (some  of  which  hold  the  brick  moulds,  and  others  serve  as 


patugBiibr  An  tntbl^#d]ij,  to  a  irewog  i|»|^tyeiti|ft  U^ 
neath  it)yiA  «uidtt1o.  lutn  rouiidy  by  hitviog  ta^A  roiuul 
ite  oifrGMftfi^nQce,  m  mhkh  tboce  t^eloogiDg  to  aaol^er 
k#BaQiitAl.wliMl^  lequal  diameter  .woA/biiit  which  haa 
iaelh^<Hily  ia  two  O|»po(ute  j^ortioM  of  ili  9dg^  ^a^h  oom* 
priaiaga  aiith  pact  Of.  ka  pi«iribery ;  thia  raiBolviag  tabl# 
ia^pkoad  dote  abovt  a  flooi«  or  plaifonm  in  whioh  ai^  tiro 
apertures,  through  one  of .  tirbiob  Hm  fii»y  ia  forcod  up* 
mUbikiito  tha  moiiltbiUi  4fao  raroLviiog  taUoj^  and  throtigh 
the  other  the  cmde  bricks;  aro  diaoharged  fnm  the  mopldl^ 
as  will  be  explained^  on  a  moveable  receptacle,  that  brings 
tbem  out  from  under  the  platform,  and  from  which  they 
tire  carried  off  to  be  dried,  biit  whose  construction  is  not 
parjicuUrly  described  by  the  patentee. 

The  number  of  brick  moulds  to  be  placed  in  one  of  the 
cavities  of  the  revolving  table  is  not  limited,  nor  the  nuno^ 
ber  of  cavities  to  be  applied  to  this  purpose  in  the  said 
table;  but  %6  facilitate  the  description,  we  will  suppose. 
^t  first  that  the  table  has  but  one  cavity  for  holding 
hiQuIds,  and  another  for  conveying  the  clay  to  thepresser^ 
i^nd  thai  the  number  of  moulds  in  the  cavity  is  nine ;  a 
cylinder  being  then  placed  directly  under  one  of  the  aper- 
tures in  the  fixed  ilo«pr,  with  a  piston  working  in  it  from 
below  upwards,  and  a  portion  of  clay,  properly  tempered, 
being  put  by  a  hopper  into  the  aperture  designed  for  it  in 
the  revolving  table,  on  the  table  turning  round  this  clay 
is  brought  over  the  cylinder,  and  falls  through  the  fixed 
floor  into  it ;  the  table  then  moves  on,  till  the  other  aper* 
ture  holding  the  moulds  comes  directly  over  the  cylinder, 
at  which  time  the  first  sextant  of  teeth  on  the  peripheiy  of 
the  wheel,  which  turns  that  of  the  table,  having  passed 
beyond  it,  th(&  table  will  stop ;  and  at  that  moment  an  ex* 
oentriG  wheel,  or  crank,  moved  by  the  gene^  machinery, 
taises  the  piston,  and  forces  up  by  it  the  clay  from  the 
cylinder  into  the  moulds ;  the  other  sextant  of  teeth  of 
the  iospelMng  whed^  having  by  thia  come  round  to  the  te- 
Yivbring  table^  again  turns  it,  bringe  forward  fiiftt  eneAer 


hoifpm  of  olay  ud  ]«|tt  it  ^p  iiito  ihe  cjrluM«v  Md  Itett 
tdvtaicm  tbe  next  apmrftum  holding  hnfik  looaldft ;  itftar 
vrhicfa  the  tavolviikg  table  stops  agaid.  Sot  tbe  oanta  air 
taady  axplained^  aad  the  lame  operatiooaguat  mentioned 
are  again  repeated,  and  ooatinue  ta  be  to  aucoeaaiYeljf  v  ea 
Mig  aa  tfaaitepalltng  wheel. ia  turned^    Avertioal  ikaft 
yaaiea  through  the  centre  of  tbe  Evolving  table^  aad 
moves  round  with  it ;  and  a  pointed  scirew  at  top  and  anor 
Iber  at  bottom,  which  pasa  ttom  the  frame  work  Of  the 
'machine  into  the  opposite. extrtanitiea  of  thie  shafti  afibrd 
meana  ftf  adjusting  the  distance  of  tbe  rerolving  table 
irom  the  fixed  floor^   to  akiy   degree  required;  and  a 
anrapcff  placed  across  this  floor  cuts  off  the  superfluous 
aday  from  Ae  bottom  of  the  moulds/ ae  tbe  revaWing  table 
.earriei  them  6ver  it,  and  thus  completea  the  crude  brinks 
Teady  fbr  dellrery  through  the  other  aperture  of  tibe  tto^, 
which  deUrery  is  effected  by  a  set  of  small  piltons>  ihift 
work  up  and  down  in  the  moulds^  whose  rbds  aseetid 
throu^  k  frame  above  them  that  it  is  carried  by  tbe  r^ 
.tolYing  whfeel;  each  piston  rod  is  furnished  with  a  sepa- 
rate heii^l  apring,.  that  surrounds  it  and  raises  the  pi$ton 
upwards  to  the  top  of  the  moulds  ;  aind  all  the  rods  of  one 
compartment  of  moulds  being  fastened  to  a  piece  of  wood 
level  at  ite  under  face  neact  them^  and  formed  at  top  into 
•an  ihclined  plane  or  wedge ;  and  another  piece  of  a  siuular 
.shape  being  fixed  to  the  general  frame* work  of  the  ma- 
chitte>  exactly  over  the  second  aperture  in  the  floori  in  a 
reversed  position  above  the  first  inoltned  plane,  in  die 
track  through  which  this  ia  brought  round  by  the  revolving 
.  whed,  when  the  moving  inclined  plane  is  pressed  in  its 
progress  against  that  which  is  fixed,  it  is  forced  to  de-. 
)Mend|  and  drives  before  it  all  the  pistons  of  Uie  moulds ; 
-and  their   contents,  or  the  crude   bricks   are  therd^y 
pressed  out  from  them  downwards,  through  the  aforesaid 
aperture  in  the  floor  into  the  receptable  placed  beneath 
fer  their  conveyaiite  fron^  the  machine,  the  moiutds  b^ing 
lit  thi  aam^  time  prepimd  for  ih«  le^eplttA  of  4  Ikaeb 
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quahtily  of  iihe  tempered  clay*''  To  prevent  tliis^clay  from 
sticking  to  them,  and  to  other  parts  of  the  apparatus,  the 
patentee  only  directs,  that  the  portion  of  it  that  is  put  into 
each  hopper,  should  be  previously  coveted  on  all  sides 
with  as  much  sand  as  will  adhere  to  its  surface. 

The  general  machinery  for  turning  round  the  parts  de- 
scribed, cditsists  of  a  vertical  shaft  descending' from  the 
centre  of  the  wheel,  that  turns  the  revolving  table  at  in* 
tervals  by  its. opposite  sextants  of  teeth,  near  the  lower 
part  of  which  a  horizontal  mitered  wheel,  of  about  half 
the  diameter  of  the  upper  wheel  is  fixed  ;  and  beneaUi  it 
a  vertical  mitered  wheel  of  half  its  diameter  turns  on  a 
horizontal  shaft,  at  the  further  end  of  which  is  a  drum 
wheel,  from  which  a  leather  strap  passes  to  a  similar  drum 
on  the  primary  shaft  that  is  turned  by  the  force  of  horses, 
or  steam,  or  other  first  cause  of  motion ;  and  on  the  same 
horizontal  shaft  is  fixed  the  excentric  wheel  or  crank,  that 
'gives  motion  to  the  large  piston  that  forces  the  clay  up* 
-wards  from  the  cylinder  into  the  moulds,  this  horizontal 
shaft  passing  for  this  purpose  directly  beneath  the  cyltndiNr, 
and  of  course  bearing  the  excentric,  or  crank,  exactly 
under  the  centre  of  its  piston. 

The  method  described  here  for  giving  motion  to  one 
revolving  table  for  moulding  bricks,  may  be  used  for  as 
many  similar  tables  as  can  be  set  round  the  large  hori- 
zontal wheel  bearing  the  toothed  sextants,  by  multiplying 
the  wheels,  cylinders,  pistons,  and  other  parts  connected 
with  them,  in  proportion  ;  and  two  of  them  are  represented 
m  the  drawings  arranged  in  this  manner,  but  the  patentee 
does  not  confine  hiinself  to  any  limited  number  of  them; 
and  it  may  easily  be  conceived  how  a  still  greater  n^pnber 
of  these  revolving  tables  might  be  worked  by  one.  primary 
mover,  if  required,  by  suitable  machinery  in  common  use* 


The  BiachiQery  described  in  this  specification  seems 
upierfeet  io  some  material  points.    In  the  first  place  it 
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has  no  contnTance  for  pressing  the  clay  from  the  hoppera 
through  the  reTolying  table  into  the.  cylinder ;  and  from 
the  adhesive  nature  of  the  clay,  it  is  not  at  all  .probable 
that  it  would  fall  of  itself  into  the  latter  with  any  regur 
larity.  Second ly,  no  means. are  described  for  conyeying 
away  the  crude  bricks  from  the  machinery  after  they  are 
protruded  from  the  moulds;  and  thirdly,  the  sanding  di- 
rected of  the  external  part  of  the  whole  mass  .of  clay, 
intended  to  be  put  at  once  into  one  of  the  hoppers,  would 
in  our  opinion  be  quite  inadequate  for  preventing  the  clay 
from  adhering  to  the  moulds,  and  to  the  other  parts  of  the 
tqpparatus  with  which  it  would  come  into  contact*  i 

It  having  occurred  to  us  that  a  material  part  of  Mr. 
Gralloway's  apparatus  was  similar  to  the  invention  for 
which  Mr.  Thomas  Gilbert  obtained  a  patent,  in  August, 
1811,  we  think  the  following  account  of  that  gentleman's 
patent  may  be  acceptable  to  our  readers.  ' 

Mr.  Oilbert*8  specification  describes  his  apparatus  for 
making  bricks  and  other  similar  articles,  as  being  con- 
structed in  this  manner.  A  horizontal  circular  table  is 
prepared,  about  the  thickness  of  a  brick,  close  to  the 
edges  of  which  three  rectangular  cavities  are  made,  at 
equal  distances  asunder,  each  extending  about .  16  inches 
in  the  line  of  the  radius,  and  about  18  inches  in  the  other 
direction,  which  cavities  are  to  hold  the  moulds  for  the 
bricks.  Beneath,  this  table  is  fastened  a  circular  disk, 
toothed  all  round  its  circumference,  and  a  pivot  or  axle 
passes  through  the  centres  of  both  table  and  disk,  into  a 
frame  below,  which  keeps  their  motion  even  and  steady. 
Close  above  the  table,  between  its  centre  and  ledge,  a 
frame  is  placed  across,  which  supports  a  '^  clay  cylinder" 
constructed  in  the  usual  manner,  the  bottom  of  whos6 
vertical  axis  turns  below  in  this  latter  frame^,  and  its  top 
•in  the  horizontal  beam  of  a  larger  frame,  which  encloses 
the  whole  apparatus.  At  the  top  of  the  axis  of  the  day 
cylinder  a  toothed  wheel  ia  fixed,  of  about  half  the  dia- 
meter of  that  beneath  the  table,  and  these  twp  ivh^ls  are 
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tttdf  (io  r^tolrii  eiid  Tetnatii  at'  rest  ^ittenmUky  bf  twtf 
larger  horizontal  wbeels;  placed  oppotita  to  them  ob 
another  vertioal  axi6»  which  tame  in  tlie  same  frame^woik 
ai}  the  first.  These  last  wheels  have  teeth  only  on  a  thinl 
part  of  their  circumferenees,  which  effects  the  intermissioil 
of  motion  of  the  table  and  of  the  clay  cylinder,  julM;  meii« 
tionedy  without  requiring  a  cessation  of  their  own  motion  ( 
the  commanication  from  the  primary  impeller  of  the 
machinery  is  made  to  the  axes  of  these  wheels  in  mxf 
l^pproved  common  method* 

The  brick  moulds  are  put  into  and  removed  frma  th# 
cavities  of  the  revplviixg  table  by  hand^  and  the  iateiv 
mission  of  its  motion  is  to  admit  of  time  for  that  operation^ 
while  the  stoppage  of  the  revohition  of  the  clay  eylindir 
at  the  same  moment  is  to  prevent  the  day  from  bethg 
praesed  down  injuriously  against  the  top  of  the  table. 

The  mould  for  forming  the  bricks  is  a  sort  of  box^ 
with  its  bottom  and  one  of  its  sides  turning  onhinges^ 
and  separated  into  divisions  for  three  brioks  ;  its  bottMi 
is  perforated  to  let  the  water  pass  that  is  pressed  out  of 
the  clay,  and  short  pegs  arise  from  it  that  support  pallet 
boards  in  each  division,  on  which  the  crude  bricks  an 
cupported.  Two  of  these  moulding  boxes  are  placed  to* 
gether  in  each  cavity  of  the  table,  and  being  sanded  iii 
the  usual  manner  previously,  when  afterwaxds  taken  out 
deliver  the  crude  bricks  with  iacility,  on  the  one  sidfe 
being  turned  down,  and  the  partitions  along  with  the  op- 
posite side,  to  which  they  are  fastened,  being  then  t«ni^ 
over  from  the  bottom.  The  pegs  also  expedite  the  re- 
moval of  the  bricks  by  admitting  the  fingen  of  the  brick*- 
maker  to  pass  beneath  the  pallets,  on  which  they  are  to 
be  transferred  to  the  wheelbarrow  for  conveyance  to  Ike 
4tyiog*gtouods. 

danses  of  variation,  and  multiplieation  of  parts,  as  ia 
waal  in  such  cases,  conclude  tba^specification. 

In  eomparing  the  latter  appatatos  with  lliat  of  Mt. 
Oalltyway's,  the  aimilaiitf  of  diair  lamli^iitg  hoiitMiil 
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ftibl^i  for  bolduig  the  mqulds^  aud  o{  iheit*  ptftitf ly 
toothed  wheels  for  causing  the  intermitting  motion  ^ 
these  tables,  mast  be  obvioiis ;  but  Mr.  Galloway's  engine 
differs  from  Mr.  Gilbert's  by  the  addition  of  the  compress- 
ing cylinder  and  piston,  by  the  moulds  being  fixed  in  the 
table,  by  the  contriTance  for  forcing  the  crude  briclu  out 
of  tbem  by  the  machinery,  and  by  not  having  what  Mci 
Gilbert  cidls  the  comjuon  *i  clay  cylinder,''  by  which  he 
evidently  means  the  common  pug  mill,  with  inc&ied 
horizonUd  arms  for  forcing  down  the  clay,  this  effect  of  ii 
being  mentioned  in  more  than  one  part  of  his  descriptieiif 

Mr.  Gilbert'$  specification^  though  yery  concise,  co»t 
tains  very  sufficient  directioi2%  and  his  engine,  with  the 
KVlall  addition  of  a  cutter  or  scraper  to  the  frame,  in  a 
proper  position  for  separating  the  clay  smoothly  from-  tb^ 
top  of  the  moulds,  wQuld,  we.  think,  completely  e&pt  the 
purpose  for  whiob  it  is  intended ;  which,  it  appears  to  U9, 
wcHild  not  be  th^  case  with  Mr.  G^oway's  more  cpmplir 
eated  apparatus,  as  described  in  his  specification,  from 
the  deficiencies,  before  observed,  of  matters  necessary  for 
its  perfect  performance. 

We  take  the  opportunity  of  the  present  subject  to  cop* 
rect  a  small  error  in  our  notice  of  the  patent  of  Mr.  Leahy^ 
for  the  same  purpose,  in  our  sixth  member  (vol.  u  p«  419| 
Ime  il),  where,  i^istead  of  .the  words /'Mr.  Hudson," 
Mr-  Swdford  should  be  inserted. 


Patmi  granted  to  Joseph  Frederick  Lbdsam^  Merchant^  and  BeK« 
jaKikOoox,  BrasS'fiunder,  both  of  Birininghctm,fir  irnprovtmettis 
in  tki  pr^dutiof^  and  ptrifkation  of  coal  gat.    Dated  May  31,  rSEML 


Thv  methods  directed  by  the  patenteea  to  accomplish 
the  objects  of  their  patent  are,  first,  to  mix  the  coalfrom 
which  the  gas  ia  to  b^  4J^tilled  with  cominoa  aalt,  or  with 
th«  saline  substsmoes  tiJ^en  from  the  bottom  of  salt  pws, 
jpr^viotts  to  putting  it  into  the  retort. 
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Secondly,  to  pass  tiiCtgas  prodaced  thrdngh  Jiyer4  of 
dry  salt. 

Thirdly^  to  pass  the  aaid  gas  through  a  solution  of  salt* 

Fourthly,  to  pass  Ae  gas  through  a  solution  of  silver^ 
copper,  iron,  zinc,  or  other  metal,  in  nitric  or  other  acid. 

Fifthly,  to  use  any  two  or  more  of  the  said  processes  in 
comhination. 

The  patentees  state,  lastly,  that  they  do  not  direct  any 
particular  sort  of  Tessel  or  apparatus  to  be  used  for  effect* 
hig  the  above  purposes ;  and  that  they  only  claim  the 
passinjg  coal  gas  through  salt  and.  its  solution,  and  through 
metallic  solutions,  to  be  secured  by  their  patent. 


We  conceive  that  the  effect  of  putting  marine  salt  with 
coal  into  the  retort,  will  be  only  to  promote  the  vitrifica* 
tion  of  the  earthy  portion  of  the  coals,  and  produce  a 
quantity  of  slag,  similar  to  the  clinkers  drawn  from  the 
grates  of  large  furnaces.  The  saline  matter -from  the 
bottoms  of  salt  pans  often  containing  sulphuric  salts,  may 
at  the  same  time,  by  the  action  of  some  of  them  on  the 
muriatic  salts  in  the  heated  retorts j  produce  some  mmiatie 
acid,  which  will  unite  with  any  ammonia  which  may  be 
in  the  coal,  and  neutralize  it^  but  will  also  do  great  injury 
to  the  retorts. 

'  Passing  the  gas  through  eidier  dry  marine  4ndt,  or 
through  its  solution,  cannot,  we  apprehend,'  produce  any 
effect  whatsoever,  for  even  if  the  coal  held  substances 
which  would  produce  sulphuric  acid  in  the  retort,  which 
alone  could  have  any  effect  on  the  salt,  the  sulphuric  acid 
would  be  converted  by  the  carbonaceous  matter  into  sul- 
phurous add,  which  would  have  no  effect  on  the  marine 
salt ;  and  even  the  supposition  of  the  presence  of  such 
Bubstances  in  the  coal  is  an  extreme  case,  not  at  all  likely 
to  occur. 

The  effect  of  passing  the  coal  gas  through  metriiic 
volutions,  would  be  to  remove  irom  it  sulphuretted  hy- 
drogen, but  would  alao  capuse  a  lossiof  its  actual  siitbotanbcs 
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18  carbonated  hydrogen,  of  which  it  consists,  would  at 
the  same  time  combine  with  the  oxygen  of  the  metallic 
oxides,  united  to  the  acids  in  these  solutions.  The  enume* 
ration  of  the  various  metals  in  the  specification,  the  solu- 
tions of  which  might  be  used,  could  hardly  be  necessary, 
when  that  only  of  iron  in  sulphuric  acid,  or  common  cop- 
peras, could  approach  a  cost  by  many  degrees  low  enough 
for  the  purpose,  and  even  that  this  copperas  would  be 
sufficiently  cheap  for  this  use  is  extremely  doubtful.  At 
all  events,  the  mention  of  the  solution  of  silver  might  have 
been  omitted,  we  apprehend,  without  any  prejudice  to  the 
value  of  the  patent* 


Patent  granted  to  Moses  Poole,  of  the  Patent  Office,  Lincoln's  Inn, 
London,  for  the  preparation  of  eertatn   substances  for   nuiking 
candles,  including  a   wick  peculiarly  constructed  for  that  purpose, 
.  Communicated  to  him  by  a  foreigner.  Dated  June  9, 1825. 

Ii^  the  specification  of  this  patent,  tallow  is  directed 
to  be  separated  into  two  "  acids,'^  one  of  which  is  fluid, 
like  oil,  and  the  other  of  a  solid  consistence,  and  two 
methods  are  recited  for  producing  this  extraordinary 
chemical  phenomenon. 

'  In  the  first  method  the  tallow  is  to  be  brought  to  the 
state  of  soap  by  any  of  the  alkalies,  or  by  lime,  and  then 
to  be  decomposed  by  an  acid ;  the  product  which  floats 
at  top  of  the  fluid  is  then  to  be  well  washed,  and  this 
product,  which  consists  of  the  tallow  in  the  state  of  the 
two  acids  first*mentioned,  is  to  be  submitted  to  a  press 
for  *'  oil  seeds"  the  action  of  which  will  press  out  the  fluid 
**  acid^*  from  the  solid  ;  the  former  of  which  is  to  be  used 
as  oil,  and  the  latter  for  making  candles. 

.  In  the  second  method  for  the  same  purpose,  the  tallow 

is  directed'  to  be  distilled,  and  the  product  which  passes 

over  is  to  be  washed,  and  submitted  to  the  oil  press  as 

before,  to  separate  the  fluid  acid  of  the  tallo.w  from  the 

VOL.  jr.  L 
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M^a  4ind ;  and  tkv  patbatec  itatat  tliat  this  Meimd  pM« 
««M  ttty  nko  be  used  after  the  flrst^  for  the  more  peiOA 
Hparatiott  of  the  two  ecidt  of  which  the  tallow  eonsttti. 
'  The  wick  of  a  peculiar  constroction^  meiittoiied  itt  ike 
title,  IB  to  be  formed  of  cotton  jwnt  twaeted  eomewlM 
harder  than  ie  ueud  for  that  purpose,  and  ie  to  be  woaiMl 
round  a  thick  wire,  in  the  manner  in  which  the  laige 
itriagB  of  Bome  mtteical  inetnunents  ate  coveted  wilh  verf 
tne  wire ;  and  the  wire  with  the  cotton  thuB  wound  im  it, 
ie  next  to  be  pot  into  a  mould  for  making  candtee,  and  th# 
tallow,  or  other  proper  material^  in  a  state  of  Aision^  it 
then  to  be  poured  into  the  mould,  and  when  the  whole  fal 
Bufficiently  cold  afterwards,  the  wire  is  to  be  withdrawn, 
leaving  the  wick  behind  in  the  candle. 


We  hate  seldotti  seen  in  so  sihall  a  compees  more  grOsB 
errors,  or  such  entire  ignorance  of  the  firet  priodplei  of 
chemistry,  in  any  document  professing  to  treat  of  cBemi- 
cal  subjects^  as  are  exhibited  in  the  Bpeci&oaiioa  of  (his 
patent*  At  a  ct^rious  derelopement  of  the  nbecratioiii  ^ 
the  human  intellect,  we  should  be  glad  to  know  whM 
could  lead  the  patentee  to  aiSBert,  that  taUow  condttted  of 
two  acids,  or  that  the  matters  of  which  it  was  c6mpoaad» 
or  into  which  it  clin  be  converted  by  B^>onificlttiofl^  were 

Foufcroy,  and  other  eminent  ohemiste,  have  long  ainoe 
fi^voUred  the  public  with  aocounta  of  the  chraiioal  mature 
of  tallow  and  oils,  and  from  these,  the  last  thing  that  we 
shoald  imagine  is,  that  they  were  con^posed  of  hcmIv  (  and 
it  is  even  the  opinion  of  the  excellent  chemist  first  tnen* 
tioned,  thattheBebacicacid  which  is  procured  from  tallow  by 
certain  processes,  is  entirely  a  result  from  these  proce8BC% 
proceeding  principeJly  from  the  action  of  die  fire  ub«1  in 
them,  and  by  no  means  existing  pieviously  in  the  taiIow% 
i  In  our  ^Numbers  for  December,  1616,  and  for  January, 
Feb.  and  March,  1816  (voLxxviii.  and  XMix.)  may  be  aMik 


ftttryinUrBsling  memoir  on  the  nature  of  fatty  tttbtiMies 
thf  M.  H.  Braconnot  (tranftlated  from  the  AnMl&i  4i 
Chimik)y  in  whieh  the  firat  process  claimed  by  the  patentee^ 
ia  deacribedy  in  the  seelion  of  the  Action  of  the  AlkalitM 
M  Fat:  consisting  of  the  saponification  of  the  fat^  decom** 
position  by  an  acid  into  adipocerous  matter  and  oil  (but 
AOt  into  f #0  adth  as  the  patentee  mis^calls  them)^  wasb^* 
ifig)  and  sepamtion  of  the  oil  from  the  adipocerous  matter 
by  pressure.  We  cannot  therefore  conceive  on  what 
any  perse  A  ean  Ibunda  just  right  to  the  monopoly  of  a  pro* 
dess^  which  has  been  thus  known  so  publicly  in  this 
country  for  nearly  ten  years,  and  which  has  doubtlessly 
been  repeated  in  every  chemical  laboratory  here,  where 
matters  of  this  nature  were  objects  of  consequence. 
<*  As  to  the  second  process  of  the  patentee,  We  are  eUK 
prised  hew  any  person  of  the  least  judgment  could  be  led 
to  suppose,  that  ahy  benefit  could  result  from  it  for  the 
purpose  nlentioned ;  it  would  indeed  be,  on  the  contrary, ' 
wasteful  in  the  extreme ;  for  a  great  part  of  the  tallow 
^buld  by  it  be  cdnverted  into  amtiionia,  s&bacic  acid,  and 
foetid  empyreum^tic  oil,  which  latter  is  scarcely  of  any  use 
From  Its  intolerable  odour,  and  would  communicate  its 
stiench  to  the  little  talloW  that  Would  be  lefl,  instead  of  th« 
latter  being  in  any  way  Jhiproved  by  the  process. 

Indeed  eveh  the  first  profcess,  although  it  would  produce 
adipocerous  matter,  of  which  candles  might  be  made, 
would  probably,  after  deducting  the  expence  of  the  alkali 
for  saponification,  of  the  acid  for  the  decomposition,  of 
the  labour,  and  of  the  various  other  charges  attending  it, 
and  of  the  loss  of  weight,  turn  out  to  be  a  method  of 
making  adipotere  as  little  advantageous  as  that  attempted 
by  By.  •  Gibbs  sortie  years  ago  near  Bath,  of  making  a 
i^ubatance  of  this  kitid  from  dead  horses,  to  which  he  gav^ 
the  Aai)&e  of  Oibbedum. 

This  Arst  proee&s  would  also  have  the  disadvantage  of 
I^\ibjei6tiiig  the  business  to  the  £xcisb,  and  all  its  ttb^bte- 
Hbfn^'  tagulatiOM  fbr  the  soap  manuftictare. 

l2 
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The  patentee  in  the  title  of  this  patent  denominates  him-* 
self  *'  of  the  Patent  Office,  Lincoln's  Inn/'  which  might 
lead  many  persons  to  suppose  it  to  be.  an  office  appointed 
by  Government  for  the  procuration  of  patents ;  this  is  not 
the  case,  the  name  being  entirely  an  assumption  of  the 
patentee  and  his  predecessors,  with  the  view  of  attracting 
such  business ;  and  is  in  fact  merely  the  office  of  the 
attorney  and  solicitor-generals,  the  patentee  being  the 
clerk  to  their  clerk,  Mr.  Dealtry.  Of  Mr.  Poole's  judg- 
ment, knowledge,  abilities,  and  qualifications,  for  transact- 
ing such  important  matters,  the  specification  of  this  patent 
exhibits  a  specimen ! 


FaUnt granted  to  J okh  Chas.  Christ.  Raddatz,  <if  SaUsbury^squart, 
Fieei^sireetj  London,  Merchant,  Jor  certain  improvement  on,  or 
connected  wiih,  steam-engines.  Communicated  to  kim  by  £bn8t 
Alb  AN  of  Rostock,  in  the  Grand  Duchy  of  Mechlenburgh  Schwerin, 
Doctor  in  Medicine.    Dated  14th  May,  18S5. 

The  **  improvements"  of  Br.  Alban  communicated  to 
the  patentee,  relate  to  the  construction  of  boilers  for 
steam-engines,  or  rather  to  substitutes  for  them,  or  to  steam- 
generators,  and  to  a  regulator  for  the  fire  to  be  applied  to 
them;  which  latter;  and  the  application  of  metalUc 
balnea  to  the  steam  generators,  constitute  the  chief  claims 
of  the  patentee  to  patent  right. 

The  steam  generator  consists  of  several  small  vertical 
tubes  of  copper,  or  wrought  iron,  closed  at  bottom,  and 
descending  at  equal  distances  from  a  larger  horizontal 
tube  into  which  they  are  screwed  ;  and  within  this  larger 
tube  a  small  tube  passes  above  the  tops  of  the  vertical 
tubes,  having  small. apertures  in  it,  directly  oyer  .them, 
through  which  water  is  conveyed  by  a  forcing  pump,  for 
the  production  of  the  steam.  This  generator  is  inclosed 
in  another  vessel  of  iron,  beneath  which  the  fire  place  is 
constructed,  and  which  contains  a  mixture  of  fusible 
metal,  consisting  of  two  parts  of  lead,  and  one  part  tin. 
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that  whta  heated  by  the  fire  beneath  it,  communicatee  a 
l^gh  temperature  rapidly  to  the  verticAl  tubes,  into  which 
the*  water  being  then  injected  by  the  small  tube  men- 
tioned,  will .  be  instantly  converted  into  steam,  which 
passing  upwards  into  the  large  horizontal  tube,  is  from 
thence  to  be.  conveyed  to  the  steam-engine,  by  any  com* 
mon  convenient  arrangement  of  pipes  and  valves.    . 

The  large  horizontal  tube  is  divided  lengthways,  and  fast- 
ened together  by  flanches,  with  screws  and  nuts,  for  the 
convenience  of  getting  at  the  smaller  tubes  more  readily ; 
and  is  besides  furnished  with  a  loaded  safety  valye,  by 
which  the  pressure  of  the  steam  may  be  regulated. 

The  rod  of  the  forcing  pump  that  supplies  the  generator 
with  water  is  raised  by  the  machinery  of  the 'steam  engine, 
but  is  pressed  down  again  by  a  weight  only ;  by  which 
simple  contrivance  the  water  must  cease  to  enter  into  the 
generator,  when  the  pressure  of  the  steam  exceeds  a  ceiw 
tain  force. 

>  The  regulator  for.  the  fire,  which  prevents  the  bath  of 
metal  from  being  over-heated,  consists  of  an  air  valve 
that  is  raised  from,  or  lowered  down  on,  the  top  of  a  veiw 
tical  tube  (through  which  alone  the  air  passes  into  the 
ash  pit  for  the  supply,  of  the  fire),  by  the  variation  oi[  the 
expansion  of  air  confined  in  a  pipe,  one  end  of  which  i» 
immersed  in  the  bath  of  metal,  while  the  other  enters 
into  a  close  vessel  containing  quicksilver,  from  the  bottom 
of  which  a  tube  ascends  that  contains  quicksilver  also,  in 
which  a  float  of  iron  is  suspended  from  one  end  of  a  hori- 
zontal balance,  the  other  end  of  which  sustains  the  valve, 
before-mentioned,  over  the  mouth  of  the  air  tube. 
*  We  have  described  the  apparatus  of  the  patentee  in  its 
most  simple  form ;  but  it  is  evident  that  its  several  parts 
may  be  multiplied  as  required  for  the  increase  of  the  pro- 
duction of  steam,  and  that  two  or  more  sets  of  vertical 
tubes,  enclosed  in  as  many  metallic  baths,  may  be  also 
used,  being  combined  together  by  suita))le  pipes ;  and  a 
.  combination  of  two  sets  in  this  manner  is,  in  fact,  repre- 
.  sented  in  th^  drawings  of  the  specification,  in  which  the 
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vetMte  that  hold  the  metdlic  biAt  tm  nal  biO«d«rthMl 
what  is  barely  suffioiant  to  enable  th«ii  to  eontain  tb# 
▼ertieal  tubes,  and  ooas^quently  have  very  panrow  bottoma. 
The  only  particularity  of  tlie  fire  plaoe'for  the  steam 
generator  that  is  mentioned  in  the  specification!  is  a  par« 
tittoa  that  ascends  from  iti^  back  about  a  third  of  the 
depth  of  the  vessel  that  holds  the  metallic  bath^  which 
causes  the  heat  of  the  fire  to  pass  nearer  to  its  upper  part 
than  it  otherwise  would,  and  from  whence  the  flue  descende 
again  to  a  level  with  the  top  of  the  fire  place  before  it 
passes  off  to  the  chimney.  In  the  drawing  the  fire  place 
itself  is  in  the  form  of  a  dome,  with  an  opening  at  top  of 
about  a  third  of  its  diameter,  beneath  the  vessel  that  holds 
the  metallic  bath  and  the  steam  generator. 


■  T 


The  use  of  metallic  baths  has  been  long  since  proposed 
by  Dr.  Lewis  in  his  well-kno^n  work  on  the  arts,  but  we 
believe  has  not  been  yet  used  for  steam  generators,  though 
lee  know  it  has  been  noted  by  a  flriend  of  cum  in  his  ^ 
memorandum  book,  as  a  useful  addition  to  Mr.  Perkins's 
eteam  generator,  when  that  contrivance  was  first  made 
public ;  and  we  think  it  will  have  a  very  good  eflfbot  in 
preserving  the  vertical  tubes  from  injury  by  the  fire,  and 
in  thus  allowing  them  to  be  made  thinner  than  what  would 
otherwise  be  expedieiit 

.  The  apparatus  is  ceitainly  ingenious^  but  the  use  of 
tubes  for  steam  generators  is  by  no  means  new,  nor  is 
their  arrangeiinent  in  it  such  as  might  be  expected  from  a 
.gehtleman,  whose  abilities  and  knowledge  have  been  ao 
highly  and  publicly  extolled  as  Dr.  Ernst  Alban« 
. .  Count  Rumford  proved,  many  years  since,  how  very 
small  a  portion  of  heat  could  be  communicated  side«ways 
to  any  boiler,  or  other  apparatus,  from  afire ;  and  yet  this 
seems  so  entirely  unknown  to  the  learned  Doctor,  that  hie 
generator  is  disposed,  as  if  the  lateral  communication  of 
heat  was,  on  the  contrary,  the  most  advantageous,  and 
that  from  below  upwards  of  little  comparative  import- 
ano6)  ae  the  sides  of  hie  tAetdlio  bathe  are  so  eateneite, 
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and  their  bottoms  so  extremely  narrow^  that  in  facta 
method  could  be  hardly  contrived  in  which  a  less  portion 
of  the  heat  could  be  made  fo  act  directly  on  these  vessels, 
|tfl4  <}oii«^uratly  iu  which  so  l^rge  a  part  of  the  fuel  wpul4 
h«  wasted  ta  «o  purpose* 

Tb#  vertical  disposilioa  of  the  steam  generating  tubes 
eause  them  to  have  the  same  defect,  if  possible,  still  more 
than  the  vessels  mentioned ;  but  we  have  still  stronger 
l^unds  of  objection  to  them.  The  learned  Doctor  ought 
to  have  known>  when  he  authorised  iron  vertical  tubes  16 
be  used  for  his  generators,  and  set  the  example  of  doing 
ao  in  the  genei^tor  which  he  h^  had  constructed,  that  at 
the  beat  which  he.  professes  to  use  with  them,  the  water 
OU  euteripg  them  would  be;  decomposed,  its  oxygen  com- 
bining with  the  iron,  and  thus  more  or  less  rapidly  Qor- 
roding  the  tubes,  while  its  hydrogen  passed  off  with  the 
steam,  risking  explosions  in  a  manner  that  we  have  befbre 
frequently  explained  on  similar  occasions. 

Besides  this  corrosion  of  these  vertical  tubes,  another 
danger  awaits  them,  which  would  probably  be  more  rapid 
in  its  effects;  no  commo^i  water  that  we  know  of,  is 
ei^empt  from  making  earthy  deposits  in  vessels  in  which 
it  is  boiledi  and  iron  seems  particularly  to  aid  these  depo- 
sitions by  its  attraction  to  them ;  we  may  thence  easily 
imagine  how  soon  these  small  tubes  of  the  apparatus 
would  become  dogged  with  enorustations^and  how  difficult 
jand  troublesome  it  would  be  t^  clean  them  afterwards* 

We  leave  our  readers  to  judge,  after  this,  how  far  these 
fpenerators  deserve  the  eulogiums  published  of  them  in  a 
eotcmporary  work,  ^'  that  they  cannot  be  destroyed,^'  and 
•that/' when  ohoe  proved,  one -of  them  will  last  for  ever,'' 
which,  they  very  shrewdly  add,  '^  is  an  object  that  has 
never  before  been  attained  in  any  apparatus  for  generatiog 
ateam."  We  can  assure  our  readers  this  was  not  mesAt 
in  jest,  but  aa  serious  and  solemn  assertion,  and  is  but » 
small  part  of  what  has  been  put  forth  in  the  publicMi^ii 
to  vhioh  we  allude. 
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Brevet  d'Invention,  for  fifteen  yearsy  granted  to  M.  EtixnKe  I>KBit« 

for  certain  processes,   whit^  have  prineipalhf  fir  their  ohfect  the 

employment  of  copper  in  making  colours,  or  in  the  preparation  of 

'  several  well-known  products  of  art,  such  as  sulphate  of  copper,  soda, 
^c.    Pated  September  ^,  1807.     (Concluded  from  p.  69.) 


Processes  by  which  new  colours  for  painting  are  produced,  or  the  fabric 
cation  oftKose  already  known  ameliorated. 

THE  METHOD  OF  MAKING  ALL  COLOURS  FOR  PAINTTNQ, 
FABRICATED  AT  PRESENT  BY  PRECIPITATION  WITH 
POTASH  OR  OTHER  FIXED  ALKALI,  IN  A  MUCH  MORE 
ADVANTAGEOUS  MANNER. 

Instead  of  the  fixed  alkalies  employed  commonly  in 
precipitating  colours^  %uch  as  lakes,  the  English  greens, 
Sec.  make  use  of  pure  ammonia,  prepared  as  is  recited 
farther  on,  in  the  article  ammonia  ;  you  will  thus  obtain 
all  the  colours,'  as  by  the  ancient  method,  with  this  ad- 
vantage, that  the  supernatant  liquor,  instead  of  being 
useless,  as  happens  when  potash  is  employed,  gives  pro- 
ducts at  lea^t  as  important  as  the  colours  precipitated.  . 

FABRICATION    OF   SULPHATE  OF  COPPER  BY  SULPHATE 
OF  AMMONIA  AN«D  SOLID  COPPER. 

Take  a  large  quantity  of  sulphate  of  ammonia  and  of 
solid  copper;  separate  from  it  all  the  ammonia,  in  the 
manner  shown  in  the  article,  Sulphaled  Green.  You  will 
thus  change  this  product  into  sulphated  oxide  of  copper. 
Dissolve  this  latter  in  diluted  sulphuric  acid  (for  ex- 
ample, such  as  is  found  in  the  manufactories  of  this  article 
before  it  is  made  more  costly  by  concentration) ;  you  will 
then  obtain,  by  evaporation  and  crystallization,  a  sulphate 
of  copper  much  more  pure  than  that  of  commerce,  whilst 
all  the  aminonia  returns  into  the  circle  of  operations. 

It  is  to  be  noted,  that  the  sulphate  of  ammonia  employed 
in  making  the  sulphated  copper  and  ammonia^  is  only  a 
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residue,  of  which,  all  the  expence  has  been,  defrayed  by 
4he  products  of  the  operations  by  which: it  has*  been  pro* 
duced ;  that  this  sulphate  of  ammonia  may  be  made  every 
.where  at.  a  cheap  rate  by  the  decomposition  of  gypaum^ 
or  of  the  sulphate  of  iron  contained  in  the  washii^s  of 
pyvited turf;  thJEtt  all. the  ammonia  employed  in  making 
"this  sulphate  of  ammonia  returns  naturally  into  the  com- 
position of  the  same  product;  that  the  sulphuric  acid 
required  in  this  process  is  limited  to  the  quantity  necessary 
for  bringing  the  sulphate  of  copper  from  the  minimum  to 
the  maximum  of-  the  acid,  and  that  by  this  means  we 
may  employ,  usefully,  the  immense^quantities  of  this  acid 
which  nature  yields  so  abundantly  in  the.sulpfaatesof  lime 
and  of  iron. 

THE  FABRICATION  OF  SULPHATE  OF  COPPER  BY  THB 
MURIATED  OXIDE  OF  COPPER. 

'  l^repare  the  muriated  oxide  of  copper  in  a  quantity 
sufficiently  large  to  serve  for  the  fabrication  of  the  colours, 
and  for  that  of  the  sulphate  of  copper ;  dissolve  it  in 
sulphuric  acid,  diluted  with  water ;  evaporate,  crystallize, 
and  slightly  water  the  crystals  with  cold  water,  divided 
into  small  drops,  and  you  will  have;  sulphate  of  copper  of 
great  purity. . 

By  adding  the  washings  of  ^e  crystals  to  the  liquor  in 
which  they  have  been  formed,  and  in  treating  it  with 
copper,  fresh  muriated  oxide  of  copper  may  be  obtained. 

The  sulphuric  acid  diluted  with  water  only  takes  from 
the  muriated  oxide  of  copper  the  excess  of  itis  base  :  so 
that  it  passes  from  the  state  of  muriated  oxide  of  copper 
at  a  ctiinimum,  to  the  state  of  muriated  oxide  of  copper  at 
a  maximum  ;  and'as  this  muriate  crystallizes  with  difficulty, 
it  remains  in  the  liquor  which  lies  over  the  crystals  of  the 
sulphate  of  copper,  and  becomes  again  muriated  oxide. 

An  advantage  which  arises  from  this  method  is,  that  the 
muriatic  acid  necessary  to  form  the  muriated  oxide  of 
copper,  in  returning  i^ain  continually  into  the  circle  of 
operations,  becomes  an  instrument  which  is  perpetually 
employed  without  ever  being  impaired. 
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J|,N]I  si&YBB  FBOM  CQWBft^BlTR&R  WBBM  UtALLOY^ 
OB  VN1TBD  WIVB  IT  BY  PtiATlVO. 

.  Bj  treating  tha  clippingB  or  othtf  wastft  of  cofipi^ 
vhioh  1ms  boBii  plated  with  gold  or  silfer^  with  mvumA^ 
Boid,  or  with  a  liquor  compoaed  of  variate;  of  toda  aad 
anlphiinc  acid  dilated  witk  water^  or  with  any  othar  mij> 
tuta  eapabla  of  pi odaoing  an,  aotioa  belwean  the  ooppaf 
ind  nmriattc  acid ;  by  aocelarating  thii  action ;  by  pror 
vantiDg,  al  tha  same  tine,  tha  muriated  oxide  of  copper 
htm  mixing  witb  tba  gold  and  silver  that  is  aeparalo^ 
hf  simply  deeanting  the  liquor  adien  it  is  19  the  atato  of 
bsown  muriate  of  copper  well  saturated,  and  when  the 
formation  of  the  muriated  oxide  is  approaching  ;.fay  tctating 
tho  ^dissolved  metal  with  a  new  quantity  of  the  diasoWipg 
liquor,  and  in  the  9ame  manner,  to  complete  the  solution 
af  the  co[4)ert  without  fonning  the  muriated  03(ide }  finally, 
by  fusing  the  metals  which  remain  unattached  with  sub^ 
Stances  capable  of  depriving  them  of  thc(  sinall  quantity 
of  muriatic  acid  or  muriate  which  may  adhere  to  t&en^ 
tiia  goict  and  silver  may  be  obtained  the  same  as  they 
:Were,  and  without  any  1qb«. 

The  decanted  liquors  treated  with  copper '  form  tho 
jBdijfriated  oxide  of  copper,  tbQ  numerous  uses  of  which 
Jbave  been  explained, . 

The  application  of  this  method  may  be  extended  to  the 
inferior  alloys ;  the  only  difficulty  is  to  give  to  the  metal 
the  extent  of  surface  which  the  nature  of  the  action  bo* 
tween  the  muriatic  acid  and  the  copper  requires* 

A  PBO0ES8  FOB  OfiTAINlNQ  SODA  MOKB  ABVANTA- 
OBOUSLY,  BY  THE  DBCOMFOSITION  OF  ^iCBIATE  OF 
SODA. 

It  may  be  seen,  by  the  processes  which  have  been  da- 
scribed,  that  to  obtmn  muriatic  acid,  it  must  be  extracted 
ftom  the  muriate  of  soda,  and  that  sulphate  of  soda  is 
then  produced,  which  may  be  collected  in  very  larg^ 
^BBBtities^ 
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:  .T|«  qwMtiiy  «D4^  ftlfeo  lie  iiicfe%iNi4>  tf  iw^f  Vy  4jff 
metly  dsoooipMing  Ui»  iMmt#  of  «odi^  l^y  wljdi^t^  of 
ftmmpnia,  which  ia  ahundmUy  obtaiD^d  in  Y^iripus  opeiv 
tiona ;  and  by  this  m»m»  the  man^uiffotui^  of  noda  may  b^ 
eombined  nvith  that  of  muriate  of  ainpiooia. 
.  The  sulphate  bf  9Qda>  onee  foimed^  may  be  decomposad 

by  cbarcoal  and  iron  ;  or  the  sulphs^la  of  #oda  itHty  be  44 
the  flrtt  insfaqce  conreriad  iiito  aulpburet  of  aoda  by 
aharooal )  Ihe  formation  and  the  preservation  of  the  nvXf 
phuiret  wiU  ba  faeUitated  by  adding  a  propc^tional  ^uan« 
tity  of  anlphnr  to  the  mixture ;  this  aulpburet  wiU  b^ 
decomposed  by  dissolving  it  in  cupr^ate  of  aaj^onia ;  thf 
liquor  is  to  be  decanted  from  the  precipitated  coppfr } 
finally,  the  ammonia  is  to  be  sepamted  from  the  soda  by 
to  economical  distillation^  s^nd  soda  and  sulpburet  of 
eopper  will  be  obtained^  wbi<A  may  be  applied  to  use  by 
converting  it,  by  suitable  means,  into  sulphate  of  copperi 
or  using  it  for  other  purposes. 

As  large  quantities  of  muriate  of  lime  are  obtained  in 
many  processes  as  an  occasional  product^  this  muriate 
may  be  employed  usefully  in  decomposing  thn  sulphate  of 
barites ;  the  muriate  of  barites  thus  produced  may  be  then 
decomposed  by  carbonate  of  ammonia,  and  carbonate  of 
barites  and  muriate  of  ammonia  will  be  ptooured  as  the 
result ;  with  the  former  of  these  products  (carbonate  of 
barites)  soda  may  be  advantageously  procured  from  the 
sulphate  of  soda. 

Description  of  processes,  by  means  of  which  certain  skbstanees  may  he 
obtained,  which  serve  as  primary  materials  in  severai  ef  ike  pr0cta$a$ 
desaritedimUiii^miemair* 

AMMONIA* 

To  obtain  ammonia  an  apparatus  is  to  be  used,  con- 
]^tructed  on' the  principle  used  m  heating  wooden  boilers, 
in  which  the  furnace  is  so  managed  that  it  serves  for  the 
idistillation  of  dry  animal  substances,  while  the  wooden 
Vessel  contains  liquids  (as  for  example>  urine) ;  these  operas 
tions  may  be  accelerated  by  causing  the  ehimney  of  the 
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furnace  to  pass  through  a  vat  filled  with  the  same  liquor, 
.  which,  in  acquiring  by  this  means  a  tolerably  large  degree 
of  heat,  becohies  by  so  much  more  disposed  to  distiUa- 
tion  ;  a  great  quantity  of  ammonia  may  be  thus  obtained 
at  a  small  expence,  in  performing  two  operations  by  the 
same  fire,  and  by  a  single  process  with  only  one  apparatus, 
and  at  the  same  time. 

In  the  ammoniacal  charcoal  coming  from  the  distillation 
of  the  dry  animal  matters,  a  material  will -be  found  fit  for 
the  manufacture  of  prussian  blae ;  and  the  residue  from 
the  distillation  of  the  urine  will  afford  those  phosphates 
which  are  sought  for  by  those  who  prepare  colours  for 
porcelain. 

This  process  has  the  advantfige  of  substituting  for  pot* 
ash,  which  is  a  dear  article,  ammonia,  which  is  obtained 
at  a  small  expense  from  refuse  and  filthy  matters,  the 
using  up  which  contributes  to  general  wholesomeness. 

CUPBEATB  OF  AMMONIA. 

« 

To  obtain  cupreate  of  ammonia,  pour  merely  the  ammo- 
niacal liquor,  obtained  by  the  preceding  process,  on  the 
mixture  of  oxide  of  iron  and  of  green  muriated  oxide  of 
copper.  This  latter  will  be  dissolved  readily  and  com- 
pletely ;  the  cupreate  of  ammonia  will  be  formed,  and  the 
small  quantity  of  muriate  of  ammonia  which  it  contains 
will  cause  to  return  into  the  circle  of  operations  all  the 
muriatic  acid  of  the  muriated  oxide. 

By  treating  in  the  same  manner  a  mixture  of  alumen 
and  muriate  oxide  of  copper,  the  cupreate  of  ammonia. is 
also  obtained,  and  the  pure  alumen  will  remain  for  the 
uses  to  which  it  may  be  applied.   . 

-  By  treating,  in  the  same  manner,  all  the  diffisrent  quan- 
tities of  copper,  undissolved  and  remaining  from  the  dif- 
ferent operations,  all  the  oxide  which  is  not  carried  away 
by  the  washings,  or  which  is  formed  afterwards,  and  is 
attached  to  the  copper,  will  be  quickly  dissolved,  and 
the  cupreate  of  ammonia  be  formed. 
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By  this  Bimple  operation  tbe  complete  separation  of  the 
oxide  from  the  copper  is  effected,  which  repeated  washings 
and  the  most  careful  labour  could  not  perform,  and  the 
copper  is  thus  rendered  fit  fox  every  other  operation. 

ARSENATE  OF  AMMONIA. 

To  make  the  arsenate  of  ammonia,  dissolve  in  the  am« 
moniacal  liquor  the  white  oxide  of  arsenic  in  powder  to 
saturation^  by  making  the  mixture  boil  for  some  minutes 
in  a  distilling  apparatus,  to  avoid  the  loss  of  the  arsenical 
vapours;  mix  this  arsenate  of  ammonia,  supercharged 
with  the  acid  of  arsenic,  with  as  much  of  the  ammoniacal 
liquor  as  it  will  require,  and  you  will  obtain  by  this  simple 
method  an  arsenate  of  ammonia,  with  the  proportion  of 
base  necessary  for  the  shade  which  is  desired  to  be  given 
to  the  green  arsenate. 

OXIDE  OF  COPPER. 

To  make  the  oxide  of  copper,  take  soluble  sulphate  of 
copper,  which  you  are  to  reduce  to  a  fine  powder  by 
depriving  it  of  its  water  of  crystallization  at  a  mild  heat ; 
(dissolve  this  powder  directly  in  the  cupreate  of  ammonia, 
you  will  thus  obtain  two  quantities  of  the  oxide  of  copper 
for  one ;  that  is  to  say,  the  base  of  the  sulphate,  and  that 
of  the  cupreate ;  you  will  save  the  pounding  of  the  sulphate 
of  copper,  and  you  will  find  in  the  liquor  a  sulphate  of 
ammonia  separated  from  the  precipitate,  and  free  from  the 
quantity  of  water  which  the  aqueous  solution  of  the  sul- 
phuret  of  copper  had  introduced  into  it,  and  which  would 
have  been  an  impediment  in  using  this  sulphuret  of  am- 
monia for  the  formation  of  triple  compositions. 

By  the  same  prpcess,*  the  mixture  of  the  sulphate  of 
copper  and  the  sulphate  of  ammonia  will  be  applied  to 
<U8e ;  for  in  dissolving  sulphate  of  copper  in  this  mixture, 
and  adding  to  it  afterwards  cupreate  of  ammonia,  the 
residues  will  be  brought  back  again  to  the  state  of  oxide 
of  copper  and  of  sulphate^of  ammoniaJ 


ISO  fmuh  JPdWjtfi. 

•  ■       ,  ,        ,       . 

Mrhfd  jyr  ten  y^an  granUd  to  MM.  I^ATte)^,  ItMtm  MPakM,  of 

r^mgifufd,  MdU  MM.  ftxjrtvt*ty  Manufteinret*  tf  Sit'^mmmSt^ 

tf  Ckiohf-'h^Gdrenne,  fir  HifS  prewervation  4md  making  whoUmme^  ff 

mattertptoctedingfrom  the  quartervug  rfheati^  Dated  June  2^  1818» 

The  processes  of  Uie  breyettees  consist  in  converting 
the  blood,  flesh,  intestines,  and  other  soft  parts  of  toimals, 
into  a  dry,  solid,  and  inodorous  matter. 

These  substances  are  boiled  in  a  caldron,  with  a  portion 
of  water  sufficient  to  prevent  their  sticking  to  the  bottom 
or  side« ;  the  blood  loses  its  fluidity,  and  becomes  con- 
verted into  a  compact  matter^  which  is  the  more  solid  the 
longer  the  boiling  is  continued ;  the  desh  and  the  intes* 
iin^  also  bBcome  changed  into  more  firm  substances, 
since  these  are  only  meats  dressed,  and  almost  dried,  by 
the  action  of  the  great  heat  of  the  water. 

As  in  this  state  these  matters  have  stilt  sufficient  hu- 
midity to  endanger  their  corruption,  their  drying  must  be 
completed.  In  the  summer  they  may  be  dried  in  the  sun ; 
but  in  the  winter  recourse  may  be  had  to  the  artificial 
T^armth  of  a  stove,  slightly  heated,  if  thought  proper ; 
but  the  matters  should  be  previously  wrapped  up  in  canvaa, 
or  enclosed  between  sieves  of  iron  wire,  and  submitted  to 
the  action  of  a  strong  press,  after  their  being  boiled,  itk 
order  to  force  ^s  much  water  from  them  as  possible. 

After  this  labour,  the  bones,  entirely  deprived  of  fiesh^ 
should  be  exposed  in  a  covered  place  till  perfectly  dry, 
where  they  may  be  broken,  without  any  danger  of  causing 
bed  scents. 


*.A*>w«ii»^«»MM«**i**« 


REPEAL  Of  LETTERS  PATENT. 
Thb  Kino  v.  LutHr.  The  Kino  v.  UADDtN« 

tn  the  Court  of  King's  Biench,  {hru  19, 1826,)  two  tMH 
ip^rits  cticirt facias  were  prosecuted,  the  first  by  Mr.  HcmUHmi 
against  Mr.  Lifter,  the  secobd  by  Mt.  Listtit  agtihtt 
Mr.  Hadden,  to  Irepeal  patents  respectively  ^btltitted  by 
those  gentlemen,  for  tcvetchini^s  applying  htat  to  thfe  pt^ 


first  cause,  succeeded  in  allowing  that. the  .spectficitioQ  of 

bis  omx  patent  iucltided  the  piiaciple  of .  Lister's^  "which 

was  svbeequeoty  and  consequently  a  verdict  passed  for  thf 

Crown.    In  the  second  oaae  Mr»  .Lister  went  flirthcr  back, 

and  proved  that  the  principle  of  Mr.  Haddcn's  patent  had 

been  acted  on  long  before,  and  thus  also  obtained  aTeidici 

for  the  Orown.    Thus  each  party  aucoeeded  in  OTieitaming 
the  other's  patent,  and  both  are  repealed. 

*^^  The  specification  of  Mr.  Hadden'is  patent  waft 
inserted  in  our  97th  roluaie^  and  the  specification  of 
Mr.  Lister's  will  appear  in  our  next  number.  We  under- 
stand that  Mr«  Lister  had  granted  licenses  under  hia 
pateni  Do  the  aind«ni  of  three  thousalad  pounds  per  annsMS* 


■**»«i^Al«        iXHt     I    I    HHia      m^^ti^^** 


LIST  OF  NEW  PATENTS. 

•  '         •  •  • 

J6HN  M'CcftDt,  of  Cecil-street,  Strand,  London, 
£^^.  for  improvements  in  generating  steam. — Dated  l>ec. 
27,  18^5. — {Six  month)f  to  enrol  specification.) 

Jambs  Ox^sToy  and  Jam^sTqoMas  Beli,  of  Davles- 
atreet,  Berkeley- square,  London,  watchmakers,  fbr  imr 
provem^its  in  the  construction  or  manufacture  of  watcheii 
of  different  descriptions.  Cominunicated  by  a  foreigner. 
Dated  January  6,  1826.— {fwo  months.) 

fticnARd  Evans,  of  Bread-street  and  Queen-street, 
Cheapside,  coffee-merchant,  for  improvements  in  the  ap- 
paratus for  and  process  of  distillation. — Dated  January  7, 
1826. — {Six  months.) 

Henrt  HotiLDswoiiTH,  the  youhger,  of  Manchester, 
cotton  spinner,  for  improvements  in  machinery  for  giving 
the  takiug-up  or  winding-on  motion  to  spools  or  bobbins 
and  tubes,  or  other  instruments,  on  which  the  roving  or 
thread  is  roving,  spinning  and  twisting  machines.— Dated 
January  IfJ,  1826.— (SjV  months.) 
♦  BnviTAMiM  NftWMARCtt,  of  Cheltenham,  Esq.  for  an 
improvM  method  of  explodiog  fire-arms.— Dated  January 
16,  1626.— {Six  rnnths.)         ' 

John  Roth  well,  of  Manchester,  tape  manufacturer, 
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for  i]]^ioved  heald  or  hame^ .  for  weavjiig^  piirpose&*-<^' 
Dated  January  16,  1B26.— (Two  months.) 

Hbney  Anthony  Koymans,  of  War&ford  Cdort, 
Throgmorton^street,  London,  merchant,  for  improveorents 
in  the  ^construction  and  use  of  apparatus  andJwodcs  for 
inland  nayigation.'  Communicated  by  a  fdreigner.rr-Dated' 
January  16,  AS26.-^Six  montluJ)  i 

John  Frederick  Smith^  of  Dunatoh  Hall,  Chester-, 
field,  Esq.  for  an  improvement  in  the  process,  of  drawing/ 
roving,  spibning,  and  doubling  wool,  cottob,  and  other 
fibrous  substances."^ — Dated  Jan.  19,  lS26J^Six  morUhs.) 

William  Whitfield;  of  Birmingham,  for  improve- 
ments in  maiking  or  manufaatuiring  of  handles  for  sauce- 
pans, kettles,  and.  other  culinary  vessels,  and  also  tea- 
kettle handle  straps  and  other  articles^— ^Dated  January 
19,  lB26.'^{Six  months.) 

Benjamin  Cook,  of  Birmingham,  brass fojander,  for 
improvements  in  making  or  constructing  hinges  of  various 
descriptions. — Dated  January  19,  1826.— ( Six  months.)    . 

AbrAtHAM  Robert  Leorknt,  of  Gottenburgh,  mer- 
chant, at  present  residing  in  King-street,  Cheapside, 
London,  for  a  method  of  applying  steam,  without  pressure, 
to  pans,  boilers,  coppers,  stills,  pipes,  and  machinery,  iii 
order  to  produce,  transmit,  and  regulate  various  tempera* 
tures  of  heat  in  the  several  processes  of  boiling,  distilling, 
evaporating,  inspissating,  drying,  and  warming,  and  also 
to  produce  power. — Dated  Jan.  19, 1826. — {Six months.)   , 

Sir  Robert  Sefpings,  Knight,  of  Somerset  House, 
Londoi),  for  an  improved  construction  of  such  masts  and 
bowsprits  as  are  generally  known  by  the  name  of  made 
masts  and  made  bowsprits. — Dated  Jan.  19,  1826. — {Two 
months.)  .  . 

Robert  Stephenson,  of  Bridge  Town,  Warwickshire^ 
engineer,  for  axletrees  to  remedy  the  extra  friction  on 
curves  to  waggons,  carts,  cars,  and  carriages.used  or  to 
be  iosed  on  railroads,  tramways,  and  other  public  roads. 
Dated  January  23,  1826.— (Sir  wioniA*.) 


THE 


REPERTORY 


>.•  k    -  • 


OP 


PATENT  INVENTIONS,  &c. 


No.  IX.  MARCH,  1826. 


S^pecificaium  ofiht  Patent  granifd  io  Willjau  LifTSB*  of 

til  the  parith  of  Otley,  in  thi  ctntniy  of  York,  Cotton  Sjnnner,  for 
'  certain  improvements  in  the  method  and  machinery  for  preparing 
■  and  spinning'  too&l^  sUh,   mohair,  or  other  animal  fibre,  of  any 
qittiH^  or  length  of  siaple.    Ditted  Januaiy  16,  189S. 


.     WITH  AN  KNORAVIVO. 

k  •  ft 

TO'ftll  to  whom  these  presents  shall  eome^  Sic.  flic. 
Howkn/owye^  that  in  coinplianoe  with  the  said  proviso; 
I,  the  said  William  Lister,  do  hereby  describe  and  ascer^ 
tain  'the /nature; of  my  said  invention  by  the  following 
deicriptioTi  thereof ;  and  the  manner  in  which  I  perform 
the  same,  by  the  figures  and  drietwings  annexed  (that  is  to 
say)  :-^^y  said  invMtion  doth  consist  in  an  apparatus  for 
straii^ttwiag'the  fibre  of  and  spinning  wool  into  worsted, 
yarn,  or  the  like  and  other  animal  substances,  such  as 
silk  and  mohair,  into  yams,  by  wetting,  pressing,  or 
partly  drying  and  calendering  the  sliver  or  slivers  in  its  or 
their  progress,  from  the  bobbin  or  bobbins  to  the  fly  of 
the  roving  spindle,  apd  without  employing  die  process 
commonly  called  combing.    ^  ^   ^  ^ 

VOL*  11/  M 
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DBSCBIPTION  OF  THE  DBAWINOS. 

The  drawings  marked  A  (PL  VIII.)  is  a  side  eleyation  of  a 
drawing  or  roving  frame,  i^  w)iich  the  parts  coloured  blue 
represent  my  said  improvements  :  b  b  b  are  three  bobbins, 
mounted  in  the  qsual  ws^v,  m^  Ppn^Qi;^  slivers  of  wool : 
B  is  a  stnall  roUtr,  parfly  icmierstd  It^ «  shallow  cistern, 
w,  of  hot  or  cold  water :  p  p  are  two  plain  rollers,  the 
upper  one  resting  on  and  nioving  vnth  the  under  one. 
In  order  to  cause  a  pressure  between  these  two  rollers, 
a  wQigbC  is  hung  dh  the  axis  ff  the  uf^p^r  oda.  .  It  will 
be  seen  by  this  arrangement,  that  if  the  slivers,  sss, 
from  the  bobbins,  b  b  b,  ar«  drawn  under  the  roller,  b, 
they  will  pass  throvgh  the  water  in  the  cistern,  w,  and 
will  be  thus  wetted,  which  is  the  first  process  to  be  per- 
formed by  my  said  improvements.  If  the  sjiyers  pre  Uieij 
dtaWn  between  the  rpUerd|  ip  p,  ^  weight  h^ifif  hw^  911 
thf  axis  of  th^  upper  one,  as  before  described^  the  gy^a^ 
jf^it  of  t)i«  water  will  b^  preiuied  out  pf  the  fiUTorVp  vrtsaih 
is  the  second  prpcees  to  ba  pcrfotmed  by  my  b^  tfi- 
provements,  d,  c  c,  and  n,  are  the  drawing  and  carrying 
Tollers  now  in  use.  If  the  slivers,  after  leaving  the  roUers, 
p  p,  are  then  passed  between  the  drawing  and  carrying 
rollers,  in  the  usual  manner,  they  will  arrive  at  cylinders, 

ll^f^t  tl»<»  two 'l9Wv  of  which  arebBUov,  andlrfaM  I 
9iJl  <ji9  calwd^rini;  rollani ;  iJM  two  vppar  of  tinM  loltoil 
119  al9^  prei#0d  upon  Hhi  uodep  ^nM  bjr  weights  on  tfieft 
%m*  The  diuiaeea  if  ibele  rotters  ai^  pfrfeelly  wnaaik 
and  tni^i  aiid  the  itndef  ones  tie  wide  holbWi  «q4  ^Mttoi 
by  «t«am  or  oth^rwbe  (but  I  prefer  tteam),  whaoh  in  drivm 
ibTough  them^  and  the  effect  of  passiDg  the  previoii^lf 
lAoisten^d  tlivera  between  them  U  to  oakftdt r  o?  hotrpmMi 
tbeidy  so  as  to  take  out  the  curl  or  fri^e  from  thepi  to 
wy  degree  of  smoothness  required,  which  is  tliA  third  aad 
last  propfvi  to  be  performed  by  my  said  imprevem^ nte ; 
for  isMBodiately  oa  leaving  the  oalenderiBg  rollers,  w  k  k, 
the  slivers  are  pa9sed  through  the  tbp  of  the  roving  spindle, 
Q,  and  so  twisted  and  forme4  iato  a  Bew  roving,  m 
the  ordinary  way.    The  first  motion  is  gireii  to  the  ma- 


§kiMry  in  thb  ninfuil  way,  by  meany  of  the  pvltey,  t,  om 


a-  hand  is  to  be  passed,  and  cemmnnioating  witb. 
any  competent  power,  such  as  a  steam-engine,  waters 
wheel,  or  the  like.  On  the  same  axis  with  the  puUey,  v, 
is  %  long  drum,  m,  orer  which  bands  pass  to  commaaicati 
motion  to  the  roving  spindles  i  and  also  a  pdley,  x> 
^ioh  oommnnioates  motion  by  means  of  a  band  to  tha 
pulley,  a,  which  is  on  the  end  of  the  second  calendering 
roller^  n.  This  calendering  roller  commniiieates  asotion 
by  means  of  tibe  wheel  on  its  opposite  end  to  all  the  re* 
maining  rollers,  except  the  wettiqg  roller,  a,  which  is 
turned  merely  by  the  friction  of  the  slivers  passing  under 
it,  as  will  more  fully  appear  by  referenee  to  the  drawing 
marked  B.  Tba  drawing  marked  B  is  a  plan  of  a  part  ef 
a  dmwing  or  roving  frame,  in  which  those  parts  eoloused 
bine  represent  my  said  improvements.  I  call  this  tha 
plan  of  a  pcirt  of  a  drawing  or  roving  frame  because,  in 
•rder  die  better  to  show  the  direction  of  tbe  silvers,  tha 
Bpper  rollers  are  omitted,  w  i&  ih^  shallow  cistern  of 
irater  befere-m^ntipned :  bb  are  bobbins  on  whinh  Aa 
tdiveiB  are  represented  as  wound ;  r  b  are  what  I  call  tka 
wetting  roUerSi  from  theit  being  pac^y  immersed  in  tlui 
water,  and  thus  wetting  the  slivers  as  they  pass  nndea 
^m:  Pv  ara  the  pressing  or  drying  rollem :  n,  1:4^  n, 
%re  tb^  drawing  and  oarrying  .rollers  now  in  use,  as  befera 
described^  hs  are  the  calendering  rollers:  00  are  the 
fliers  of  the  ordinary  roving  spindles ;  the  fed  lines  repror 
sent  Ae  slivers ;  n  n  are  guides.  Tha  epdi  of  the  oaieiit 
dering  rotters  are  represaiited  with  screws^  fbr  the  pnrpfisa 
of  attaching  the  necessary  apparatus  for  eausing  steam  to 
pass  through  theou  The  supply  of  steam  being  regulated 
by  a  cock  or  valve,  it  may  be  either  finally  condensed  or 
conducted  out  of  tfie  building,  as  may  be  most  expedients 
Having  traced  the  motion^  when  desoribing  the  drawing 
marited  A,  as  far  as  to  the  pulley,  a,  on  the  end  of  the 
calendering  roller,  I  will  now  contmne  to  trace  it  to  the 
other  parts  of  my  apparatus.    The  end  of  tlie  second  lower 
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cftlenderiDg '  roller,  opposite  to  where  the  pulley*  z,  is 
fixed,  is  provided  with  a  cog  wheel,  which;  by  meand  \>{ 
the  connecting  wheels  on  dead  centres,  gg,  communicates 
motion  to  the  first  calendering  roller,  and  thence  to  the 
second  drawing  roller,  d.    These  connecting  wheels,  gg, 
are  arranged   to  allow  just  so  much  increased  velocity 
to  the  calendering  rollers  as  will  keep  the  slivers  tightly 
stretched ;  from  the  lower  second  drawitig  roller  motion  is 
communicated  to  the  first  drawing  rollers,  and  firom  thence 
to  the  carrying  rollers,  in  the  usual  manner :  &en,  to  give 
motaon  to  the  pressing  rollers,  p  p,  .1  place  an  additional 
wheel,  a,  on  the  axis  of  the  first  lower  drawing  roUer, 
which,  by  means  of  the  connecting  wheel  on  the  dead 
centre,  e,  communicates  motion  to  the  large  wheel,  ^  on 
the  axis  of  the  lower  pressing  roller,  p.    Of  the  upper 
rollers  generally  I  need  only  say,  that  they  move  by  friction 
only  on  the  lower  rollers,  except  indeed  the  upper  calen« 
deriug  rollers.  Which  are  provided  with  cogged  wheels  to 
work  in  the  wheels,  J  j,  seen. on  the  under  calendering 
rollers,  and' which  are  used:  for:  the  purpose  of  making 
their  motions .  steady  and  uniform.  '  Now  the  exact  di<» 
miensions  and  proportiops  of  my  said  improv^nents  are 
notmaterial  to  the  invention,  and  they  may  be  made  of 
wiiateFermaterials  tnay  be  deemed  most  expedient  by  tke 
manufax^tujwrs;  nor  is  the  particular  mode  of  applying 
water,  to- wet  the  wool,  Sic*  or  heat  the  calendering  and 
other.roUers,  whether  by  steam,  or.heaters,  or  otherwise, 
at  all  material,  provided  always  that  they  are  moistened 
and  heated  to  die  requisite  degree  and  temperature  for 
hot  pressing;  but  an  apparatus,  which  will  straighten 
the  fibre  of  and  spin  wool  and  worsted,  yam,  or  the  like, 
and  other  animal  substances,  such  as  silk  and  mohair, 
into  yams,   without  employing  the   process  commonly 
called  combing,  and  in  manner  aforesaid,  being,  to  the 
best,  of  my  knowledge  cmd  belief,  entirely  new,  and  never 
before  used  in  this  kingdom,  I  hereby  declare  this  to  be 
my  specification  of  the  same,  and  that  I  do  verily  believe 
this  said  specification  in  all  respects  fully,  and  without 
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I 

reserve  or  disguise,  to  comply  with  the  prol^isa  m  the 
said  hereinbefore  in  part  recited  letters  patent  contained, 
whereby  it  is  my  intention  to  maintain  an  exclusive  right 
and  privilege  to  my  said  invention.* 
In  witness  whereof,  &c* 


SpeeifieoHtm  of  the  Patent  granted  to  Maec  Isambard  BmvHtL,  of 
Bridgt^street,  Blackfriars,  London,  Esq.  for  certain  mechanical 
ammg9nu«ts  for  obtaming  powere  from  certain  fluidsp  an4  for 
appfying  the  same  to  various  usefiU  purposes.    Dated  July  IS,  ISSi. 


%      W4TH  AN  fiNORAVIlfO. 

TO  all  to  whom  diese  presents  shall  come.  See.  8cc« 
Now  know' ye,  that  in  compliance  with  the  said  proviso, 
I,  the  said  Marc  Isambard  Brunei,  do  declare  that  my 
invention  of  certain  mechanical  arrangements  for  obtain- 
ing  powers  from  certain  fluids,  and  for  applying  the  same 
to  various  mechanical  purposes,  is  described  in  the  fol- 
lowing specification.  The  fluids  or  liquids,  from  which 
the  powers  in  question  are  to  be  obtained,  are  those  that 
result  from  the  condensation  of  certain  gases,  which  at 
the  ordinary  pressure  and  temperature  of  the  atmosphere 
always  remain  in  the  gaseous  or  aeriform  state.  There  are 
several  gases  ^hicb  come  under  this  description,  some  of 
which  are  treated  upon  by  Mr.  Faraday,  in  the  papers  read 
before  the  Royal  Society  of  London,  in  1823.  .  I  give  the 
preference  to  carbonic  acid  gas.  This  gas,  at  the  tem- 
perature of  freezing  water,  requires  a  pressure  of  about  30 
atmospheres  to  condense  and  retain  it  in  a  liquid  state. 
It  may  be  obtained  by  decomposing  any  carbonate  by  the 
action  of  any  of  the  common  acids.  The  mode  of  obtain- 
ing  the  liquid  from  the  gas  is  by  forming  the  gas  under  a 
gasometer,  and  condensing  it  afterwards,  by  means  of  a 

*  This  patmt  has  been  rq^aled  by  writ  of  scire  facias,  Jan*  19,  ism^. 


c^ndtosiiig  pumpv  into  n  veeseli  and  ootitumiiig .  tte 
Operation  imtil  it  pasaefl  to  the  liqmd'Btotd*  Having  e«- 
j^laiaed  th^  way  of  6btaiiiing*  tbo  gas  aud  the  iiqaid  t^ 
suiting  from  it,  I  shall  pr obeed  now  to  dasenbe  the  various 
parts  of  the  mechanical  arrangements  intended  for  obtain- 
ing the  power,  and  applying  it  to  various  mechanical 
purposes.  These  mechanical  arrangements  consist  chiefly 
of  two  cylindrical  vessels,  denominated  receivers,  into 
which  the  liquid  has  been  previous^  formed  1;^4Jie  aeticHii 
:of  the  pump.  One  receiver  is  shown  at  a  a,  «nd  the  other, 
A*  A^  figSi  6  and  e(Pl.yiII.)  The  fig.  h  a  A^i«  w  enlarged 
ilectioti;  and  4g;  9  a  plm  ^f  the  saftte  $  th^  BkiM  tetlfers 
designate  the  same  things  in  the  different  figures.  The 
communication  from  the  pump  to  the  receiver  is  through 
the  orifice,,  o,  fig.  1,  which  can  be  stopped  at  pleasure 
by  the  plug  or  stop-cock,  p,  figs.  1  and  2.  When  tbejce- 
ceiver  has  been  charged  with  tbe  liquid  and  closed,.,  a 
Y>ijpe,  D,  is  applied  to  it  at  k,  figs.  1  and  2,  and  connected 
&t  X  with  a  vessel,  denominated  the  expansion  vessel,  Bh, 
figs.  3  and  4 :  l  l,  figs.  1  and  3,  is  a  lining  of  wood,  or 
other  non-conductor  of  h^at,  to  prevent  the  abBor{)tioh 
which  would  otherwise  be  occasioned  by  the  thick  sub- 
stance of  the  metal.  I'his  expansion  vessel  is  connected 
through  a  pipe,'  6,  figs.  3,  5,  and  6,  to  a  working  cylinder 
represented  at  h,  figs.  6  and  6.  The  figs.  5  and  B  repre- 
sent  two  receivers,  a  a  and  a^a',  connected  with  the 
working  cylinder,  h,  through  the  intermediate  expansion 
vessels,  b  b,  b^  b\  The  figs.  3  and  4,  b  b,  represent  aii 
expansion  vessel  on  an  enlarged  scale.  These  vessels 
contain  oil,  or  any  other  suitable  fiuid,  shown  at  bb, 
Bg.  3,  as  a  medium  between  the  gas  and  the  piston,  q, 
ng.  5.  Before  explaining  the  action  of  these  parts,  t  shaH 
describe  how  the  power  is  obtained  in  the  receiver.  The 
receiver  consists,  as  represented  in  fig.  1,  of  a  strong 
metal  cylinder,  in  the  interior  of  which  there  are  one  or 
more  thin  metal  vessels.  Tubes  are  most  convenient  as 
represented  at  t'tt,  figs.  1  and  2;  the  joints  of  these 

telNs^  thiougli  the  top  and  bettott  of  the  teeeiveiv  ir^ 
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wadia  iparfeMf  tight ;  lliis:  I  dp  by  paokibgt  mtlier  thftii 
I7  loUkringi  .  Th«  uu  of  t&ese  tahefl  is.  tt>  ap^ly  alt«r^ 
aatily  heat  a&d  oold  to  the  liquid  oo^teined  in  the  ra^ 
MtVo')  without  altesing  Tsiy  eeiiaibly  the  temperature  of 
ihu  oylinder.  The  operation  of  heating  and  cooling 
llireugh  the  thin  tnbei^  t  t  T)  figs.  1  and  2,  may  be  effitoted 
with  wailn  wttter^  eteam^  or  any  other  heating  medium» 
and  cold  water,  or  aoy  other  codling  medium.    For  thia 

Jarpoee  the*  tubei)  t  t  t,  fig-w  1,  are  united  at  the  top  and 
Mtom  by  a  chamber  and  cack>  c  c  c  c.  By  the  opening 
•f  thtee  coiike  with  Ihe  pipAi,  a  a,  hot  and  cold  water» 
whiah  I  propose  here  to  uee>  may  be  alternately  let  in  and 
^rced  through  by  means  of  pumpe.  The  cooke  may  be 
worked  ae  eteam-cooke  are  worked  in  tome  Bteam<»engines» 
KoW|  if  the  hot  water^  eay  at  120%  is  let  in  through  the 
tubes  of  the  Ireoeiver^  A  a,  flgs.  6  and  6,  and  cold  water 
at  the  same  time  through  the  receiver^  a'a'^  the  liquid  iii 
die  first  reteif  er  will  operate  with  a  force  of  about  90 
ktmosphetes^  while  the  liquid  ih  the  receiver^  aV#  Will 
Mly  exert  a  forcfe  of  40  or  00  atmospheres.  The  differenee 
between  these  twe  pressures  will  therefore  be  the  acting 
power,  which,  through  the  medium  of  die  oil,  will  operate 
lipon  the  piston>  q,  in  the  cylinder^' v>  fig.  6.  It  is  easy 
to  comprehend  that,  by  letting  hot  water  through  the  iw^ 
ceiver,  aV,  and  cold  water  at  the  same  time^  through  the 
opposite  one,  a  a,  a  re-action  will  take  place,  which  will 
produce  in  the  working  cylinder,  h,  an  alternate  move- 
ment of  the  piston,  q,  applicable  by  tlie  rod,  i,  to  various 
mechanical  purposes,  as  required.  It  is  to  be  observed 
that  the  use  of  the  gasometer  and  of  the  forcing  pumps 
is  simply  for  obtaining  the  gas,  and  for  charging  the 
receivers  with  the  liquid.  Wh^n  the  receiver  is  once 
charged,  and  has  been  closed  with  the  stop-cock,  p,  fig.  1 
and  2,  the  gasometer  and  forcing  pumps  are  to  be  dis- 
connected*  from  the  receiver  by  tineorewing  the  pipe,  d, 
atthe  screw  joint,  r>  figs«  1  and  24  The  same  pipe  maf, 
WweveTi  bi  Med  to  th^meana  rfoonnectiag  the  reee^ver 
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Sfiffcifieaiion  rftke  PaUnt  granted  to  Thomas  Hilli^  of  Btomliy,  m 
the  c^nt^  of  Middlesex,  Merchant,  and  Uriah  HaodocKj  late  of 
the  Citif  Terrace,  City  Road,  in  the  county  of  Middlesex,  and  now 
of  SaviUe  Place,  Mile  End  Road,  in  the  said  county  of  Middlesex, 
Chemist,  for  an  improvement  in  the  manufacture  of  sulphuric  add* 
Dated  May  19,  1818. 

.  TO  all  to  whom  these  pce^ents  ^  shall .  oome,  See. 
Nofoknpmye,  that  .in  compliance  wj.th  the  said  proviso, 
we,  the  said  Thomas  Hills  and  Uriah  Haddock,  do  hereby 


with  the  expaitsion  vessel^  or^  aobthier.  siiitable  pipe  may 
be  ftufbstitated  to  it  at  die  oitfice^  o,:  fig;  J,  and  the  odier 
extr^ttitjr  adapted  to  the  expansion  vessel  at  x  andiz',  ^s* 
3;  4, 6,  «U!id-6.  I  have  intentionaHy  avioided  adopting  two 
distinct  pipes  to  Ae  receiver, . vi&  one  for  the  pampsj  asid 
anotiter  '&r  conHeBtiag  .the  reoeiper  WBih  ^the  expansion 
vessel,,  because,  if  there  were  iifo,Qtf&o^j.tmo  •lop>ottdbB 
woQld'be  ^necessary,  which  shonld  be  avoided.  It  .is 
obvious .  that  there  is  >no  diffictidty.  ia  comaeoting  the 
forcing  pump  with  both  receivers,  as.  the  smaU  pipes  used 
for  that  purpose  m^y  be  ^  made  to  reach  either.  In  .the 
mechanical  arrangements  for  obtainiotg  powers  from  the 
liquids  when.formed,.  I  claim,  as  my  ioyention,  the  appli-  | 

cation  of  the  receiver,  as  it  is  before  described^  the.  essen- 
tial part  of  which  is  the  internal  application'of  the  vessel 
qr  tubes  destined. to  convey, the.  beat  and^cold.  Their 
form  and. the  manner  they  are  applied  render,  jthemr capable 
of  resisting  the  intense  external  pressure  of.  the  liquid^ 
iand  yet  admit  of  their  ibeing  made  so  thin  as.to  allow  of 
the  rapid  .and  complete  transmission  of  h^at  and  ppld 
.through  them  to.  and  from  the  liquid  $  aAd  I  further  claim 
the  arrangements  by  which  the  receivers,  acting  .in  oppo- 
sition .  to  each  other,  produce,  without  any  aid  of  inter- 
mediate valves^  an  alternative  action,  which  may  be  ap* 
plied  to  various  mechanical  pmrposes. 
.    In  witness  wherepf,  8cc.  8ic. 


/7  vjri  I'd  II. 
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and  ascertain* the  nature  of  our  said  invention  by 
the-  f<dldwing  desoription  thereof  (that  is  to  s^y) : — ^From 
the  well  known  fact  that  in  the  common  method  of  manu* 
facturing  sulphuric  acid  a  very  imperfect  combustion  of 
sulphur,  is  effected,  and  in- consequence  thereof  a  c6n- 
siderable  portion  of  the  product  of  that  combustion,  in- 
stead of  becoming  condensed  sulphuric  acid,  evaporates, 
and  is  wholly  lost,  and  the  residuum  of  the  articles  em* 
ployed  become  of  little  or  no  value  to  the  manufacturer. 
And  also  upon  the  discovery  which  we  have  made^  that 
sulphuric  ax^id  can  be  manufactured  from  metallic  and 
other  sulphurets,  or  any  other  substance  or  substances  in 
which  sulphur  is  contained  in  a  state  of  chemical  union, 
and  the  Tesidaums  of  such  sulphurets  or  other  substances 
be  converted  into  articles  of  valuable  consideration  in 
commerce,  we  have  established  and  adopted  the  following 
operations,-  viz. : — In  the  first  instance  we  do  employ  one 
or  more  vessel  or  vessels  for  the  purpose  of  combustion, 
and  another  or  others  for  the  purpose  of  effecting  the  con- 
densation into  sulphuric  acid.  Secondly,  we  do  ignite 
metalbc  or  other  sulphurets,  or  any  other  substances  in 
which  sulphur  is  contained,  in  a  state  of  chemical  union, 
in  one  or  more  vessel  or  vessels,  for  the  purpose  of  com« 
bustion,  in  such  manner  that  there  be  a  sufficient  supply 
of  atmospheric  air  or  other  imponderable  substance  or 
substances  containing  oxygen,  capable  of  being  extracted 
by  sulphur  or  sulphurous  vapour  passing  through  and  in 
contact  with  the  ignited  matter  in  the  combustion  vessel 
or  vessels;  so  as  to  cause  such  an  entirie  and  complete 
combustion,  that  very -little,  if  any,  stilphurous  acid  gas 
shall  be  produced;  the  number  and  capacity  of  vessels 
used  either  for  the  purpose  of  combustion  or  condensation 
being  according  to  the  quantum  of  article  in  manufacture 
from  time  to  time.  And  during  the  condensation  we  do 
occasionally  convey  steam  in  conjunction  with  atmospheric 
air,  or  other  impQ^d^rable  substance  or  substances  con« 


tAiDing*  oxygen  fts  afor^said^  into  the  eondenang  trnuA  ^ 
VKBfedls,  and  tb^i«b3r  assist  in  scoring  a  mdre  perfect  cM^ 
densation  into  sulphnric  acid  thto  by  any  oth^r  meant 
bithi^rto  in  practice^    Hating  tbns  apeoified  the  geneial 
princi))!^  of  oar  inrentton^  iva  do  now  proceed  to  mdie 
known  thor  eeveral  manipalatiens  and  other  parti  of  019 
process  in  such  manner  afr  to  be  comprehended  hj  any  eoni^ 
petent  Workman^  or  other  peiaon  or  person^  acquainted 
with  tke  general  course  and  nature  of  chenucal  opera* 
tions^  vie.-^To  effect  the   combnetion   we   employ  a 
furnae^  ot  furnaces,  in  which  we  have  one  or  more  veseeb 
Of  catities  80  placed  that  the  fire  may  aet  upon  tbem> 
and  make  them  sufficiently  hot  to  assist  in  causing  suc^ 
an  entire  and  complete  combustion  of  the  combustible 
matter  within  them,  that  rery  lit&e^  if  any^  B»{phuro«i 
acid  gas  is  produced.    The  ressel  or  Tcsaels  employed  for 
the  combustion  are  either  metal,  eattiben^  or.  any  othor 
enbstance  that  will  bear  the  heat  required  to  aid  and  assist 
the  causing  such  entire  and  complete  combustion  of  such 
combustible  matter,  and  which  vessel  ot  vessels  shall  be 
oapable  of  withstanding  the  action  of  sulphuric  or  other 
gas  produced,  and  the  namber  and  capacity  of  them  are 
to  be  raried  according  to  the  capacity  of  the  receiying 
Vessel  or  ressels,  into  which  the  gas  is  conireyed  for  con^ 
densation.    The  receiving  veasel  or  vessels  are  connected 
With  the  combustion  vessel  or  vessels  by  pipes^  passages^ 
or  other  medium,  properly  constructed  for  the  oonveyanee 
of  the  gas  and  atmospheric  air,  or  other  substance  or  sub^ 
stances  containing  oxygen  as  aforesaid,  into  the  condensing 
vessd  or  vessels.    The  opening  or  openings  in  the  com- 
bustion vessel  or  vessels  at  which  sulphurets  or  other 
eubstances,  in  which  sulphur  is  contained  as  aforesaid, 
are  introduced,  are  so  constructed  as  to  be  kept  dosed  ok* 
i»pen,  as  occasion  may  require,  iluring  the  operation  of 
tsombustion.    And  our  process  is,  after  putting  the  chaii^e 
t)f  sulphurets  or  other  subitanceS)  in.  which  sulphur'  it 


^•Btaftafd  '«s  .fitfomaid^  mtci  tlie  oombusiion  veisfil  dl 
f  e«Ml6,.  to  leaye  open  «iCber  wholly  or  in  part  ibe  t^pext 
ture  or  apertures  by  which  such  charge  Wad  insettedi  ia 
4>rder  that  di#  atmospbecii)  air,  -or  othet  substance,  or  aab- 
Mances  (^entfl^oidg  Dxygeu  as.  aforisaid^  may  eater  aad 
fM  it^dlCwith  tfie  mttkerialSy  4oLd  assist  in  the  oombustiom 
^  them,  fetnd  .by  passing  wilJbk  the  gas  into  the  reeeinAg 
retfsel  Or  vessels^  accelerate  ahd  afal  the  condensation  t 
lu&d  sneh  aperture  or  apertures  ^e.eontinue  either  tfhoUy 
'pr  in  paft  open,  until  iEiny  tetetion  or  escape  of  gas  Qbftit 
vi^nbe^^  ahd  at  that  tim,a  we  dose  such  cgperture  or  apei^ 
tufes ;  and  during  the  operation  we  do  occasionally  Gonvsjf 
steam  into  the  condensing  yeeael  or  vessels,  in  ooi^unctioit 
with  atmeHpherio  Bit  or  other  imponderable*  substance  or 
sabstanees>  containing  oxygen  as  aforesaid ;  and  finally^ 
;we  do  leave  the  eoadensation  of  the  gatf  to  t^e  plao^ 
>    In  witn^sd  whereof,  tec*  8(c, 


'   l>6inliiiAi^aud  hy  Mr.  J.  C.  OamsLs)  LUiybtoli  Vitriol  Wbrks> ' 

Pablfiw 

WITH  AN  KHOBATme. 

-Of  late  ^ears,  since  manufacturers  begun  to  call  in  th^ 
mA  of  science  to  direct  their  processes,  the  hydrometer 
hna  become  a  most  useful  and  efficient  instrument  in  their 


'  I  belieye  the  first  correct  hydrometer  of  which  an  ae«- 
count  has  been  handed  down  to  us  is  that  of  Fahrenheit ; 
and  most  of  those  employed  since  his  time  bear  to  his  i 
TCsemblanee  more  or  less  remote.  By  the  addition  of 
heights,  it  is  made  to  floitt  at  a  mark  made  upon  the  stem> 
in  thd  fluid  under  trial.  As  is  the  weight  of  the  instrn^ 
it^  ^th  its  additional  i^eights»  when  poised  in  any 
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fbxA,  to  the  i(^«igfit  of  the  instrument,  &G.  when^poiae4 
in  diBtiUed  wttter,  so  is  the  specific  gravity  of  the  fonner 
to  the  latter  fluid. 

- '  The  late  Wm.  Nicfaobon  (a  most  indefatigable  labourer 
iti  the  field  of  ulteful  science),  greatly  improved  this  in- 
strument by  attaching  weights  to  its  lower  eirtremity. 
This  contrivance  enabled  him  to  ascertain  by  it  not  only 
the  specific  weight  of  the  lightest  and  heaviest  fluids,  but 
also  of  all  solid  bodies.  His  instrument  being  constructed 
of  brass,  becomes  corroded  by  the  contact  of  acid  or 
saline  solutions.  This  objection,. as  well  as  that  arising 
from  its  great  expense,  renders  it  unfit  for  the  every-day 
business  of  practical  chemistry. 

Various  other  expedients  have  been  employed  firom 
time  to  time  for  ascertaining  the  specific  gravity  of  fluids^ 
to  which  we  think  it  unnecessary  here  to  advert,  because 
they  are  commonly  known,  but  more  especially  because 
we  think  them  too  complex  to  be  useful  to  the  manufac* 
turer,  for  whom  our  observations  are  principally  intended* 
But  we  may  just  observe,  that  Beui^ie's  hydrometer  is  in 
universal  use  in  France,  and  that  the  principle  and  prac- 
tice of  its  construction  are  so  extremely  defective,  that 
scarcely  two  authors  have,  agreed  in  attempting  to  reduce 
it  to  the  standard  of  specific  gravity. 

During  a  late  visit  to  London,  I  had  occasion  to  inquire 
for  a  hydrometer  or  aerometer  for  salts,  and  was  diuip* 
p6inted  to  find  that  one  constructed  on  correct  principles^ 
could  not  be  met  with.  This  is  the  more  surprising,  as 
the  instrument  I  am  now  about  to  describe  has  been  in 
use  in  Scotland,  Ireland,  and  about  Manchester,  foir  the 
laist  twenty-five  years.  And  so  indispensable  a  companion 
is  it  in'  the  management  of  liquid  processes,  that  the  ma^ 
nufacturer  accustomed  to  its  use  would  feel  himself  in- 
volved in  darkness  if  deprived  of  the  use  of  it  for  a  single 
day.  It  isliis  pilot  to  definite  results ;  to  use  it  is  but  to 
immerse  it  in  the  liquid ;  multiply  by  .five  the  number*  coiw 
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Mpondiiig  with  the  surfoe^  of  the  Uqtti4 ;  place  the  figoM 
I  before  the. product,  ai^d  this  is  the  specific  grarity.  : 

It  was  first  constructed  by  a  poor  tippling  ^ass^blower 
in  Glasgow,  whose  name  was  Twaddle.  .  Hfiice  iti^  caUed 
Twaddle's  hydrometer.  .  The  philosopher,  whoever  he.  was, 
who  first  pointed  out  the  principle»  of  its  construction, 
has  conferred  a  most  important  service  on  .practical 
chemistry. 

I  have  been  in  the  habit  of  graduating  it  for  the  .use  of 
my  own  manufactory  for  many  years,  an4  give  publicity 
to  these  remarks,  that  the  m^ufacti^rer  or  the  tradesman 
mnty  be  able  to  avail  himself  of  my  experience.  The  glas^* 
blower  will  supply  the  tubes,  .with  the  bulbs  ready,  formed, 
at  9«.  per  dozen ;  and  when  the  precautions  in  the  gra- 
duation pointed  out  below  have  been  rigidly  attended  to, 
I  have  never  found  it  erroneous  one  fourUi  of  a  degree, 
an  error  infinitely  too  trifling  to  affect  the  results  of  .a 
manufacturing  process.'    , 

This  areometer  is  composed  of  six  distinct  tubes,  ^ith 
their  bulbs,  each  resembling  the  hydrometer  of  Fahrenheit, 
The'  lower  or  counterpoise  bulb  is  about  three-fourths  of 
an  inch  in  diameter.  The  neck  between  thjB  bulbs  should! 
be  strong,  and  from  half  an  inch  to  an  inch  in  length. 
I4ie  upper  or  poise  bulb  is  about  an  inch  and  three-eighths 
in  diameter.  The  upper  stem  is  about  &yp  inciies-in 
lengdi,  and  three-sixteenths  in  diameter,  and  t^e  entire 
instrument  from  seven  and  a  half  to  eight  inches  in  length. 
The  six  glasses  are  numbered,  conmiencing  with  No.  I, 
the  lightest  which  floats  in  pure  water,  and  ending. with 
No.  6,  the  heaviest,  which  reaches  strong  sulphuric  acid. 
The  six  scales  are  divided  into  170  equal  parts  or  degrees^^ 
and  these  again  are  subdivided  by  dots  into  half  degrees. 
The  first  three  numbers  contain  72'  degrees,  or  24  each  : 
the  fbiirth  number  ranges  from  72  to  102,  containing' 30 
degrees ;  the  fifth  from  102  to  136,  containing  34 ;  and 
No.  6  from  136  to  170^  also  containing  34  degrees.    ^       ^ 

I  shall  now  proceed  to  describe  the  mode  of  graduating 


jgtalw  Ho*  I,  ttd  disf ;  tke  detaite  iare  the  fttMie  tvifli' Mfcet 
to  aU  the  others,  I  ftl^ftU  not  Yepeat  them.  VMiim  k 
hydrometer,  eootaiiiiDg  die -sue  autthers,  whose  aecuntcy 
hfts  been  proved,  that  it  may  he  relied  oh  as  a  standard. 
With  this*  prepare,  before*hatid,  'the  soladone  of  the 
epeciflc  gravity  mentioned  below.  Provide  also^  four  glasi 
jam,  ten  inehes  in-  depth,  and  two  and  a  half  in  diameter; 
a  piece  of  stout  wire,  about  a  foot  in  length ;  some  seaUaf^ 
wax,  broken  in  pieces  about  the  siise  of  small  shot ;  sKps 
tf  writing  paper,  half  an  inch  in  breadth,  and  Imiger  thaii 
the  stem  of  the-  glass.  Dmw  a  fine  hair  stroke  at  one  end 
of  each  pap^  at  right  angles  to  its  length.  Fold  Ae 
papers  round  the  iron  wire,  to  give  them. a  tubular  forvi 
and  facilitate  their  passage  within  the  glass  stem. .  Mak^ 
a  mark  with  a  fine  file  at  the  lower  end  of  each  stem  to  ht 
graduated,  about  half  an  inch  above  the  bulb.  Fill  nearly 
to  the  top  your  four  jars,  three  with  solutions  of  comknod 
salt  and  water,  at  the  specific  weights  of  .24,  16,  and  9^ 
tmd  the  fourth  with  pure  water,  indicating  0,  all  at  the 
esaet  temperature  of  62.  Introduce  mercury  by  a  dropping 
riass  into  the  lower  bulb  of  your  tube,  till  it  sinks  in  mt 
liquid.  No.  24,  nearly  to  the  mark  on  the  stem ;  introduei 
one  of  the  cylindrical  papers  till  the  mark  on  it  exacflv 
earresponds  with  that  on  the  stem.  Now  cautiously  add 
small  pieces  of  the  broken  sealing  wax,  till  the  paper  mark 
eieaeUy  corresponds  with  the  surfttce  of  the  liquid.  Willi  li 
fine  pen  make  a  mark  on  the  paper,  on  a  level  with  the  tM 
of  the  stem.  Withdraw  the  instrument  firom  No.  24ji  wash 
and  dry  it,  and  immerse  it  in  No.  16.  Draw  up  the  paper 
till  the  mark  is  on  a  level  with  the  surfttce  of  the  liquid  as 
before ;  make  another  mark  on  the  paper  under  the  former 
one,  and  at  the  same  part  of  the  glass.  Proceed  in  this 
way  till  you  make  the  mark  in  the  jar  containing  water, 
when  this  part  of  the  graduation  of  No.  1  is  finished. 
Withdraw  the  paper  thus  marked,  and  transf&r'the  divi- 
sions to  another  piece  of  paper  hi  a  straldit  line,  and 
have  each-division  subdivided  into  eight  equal  parts.    Let 


tfl«  ftrmlmMt  sotk  be  nov  gpt  Tandy ;  it  may  Vs  ahcwt 
tlurttpfearths  of  an  iooh  in  breadth,  and  a  fitda  longav 
than  tha  diiriaioqs  to  be  maiked  an  it ;  and  let  tba  24  div 
naioBB  be  lead  down  opon  it,  subdivided  by  dots,  antf: 
ttttmbarad,  as  shown  in  fig.  1 .    QWe  it  a  tabular  shape, 
as  befcHre  directed ;  introduce  it  within  the  stem  till  Ifo.  94 
aerresponds  with  the  mavk  on  the  glass ;  eeoure  it  in  its- 
place  by  a  small  pieee  of  sealing  wax ;  replace  the  glass 
in  the  liquid.  No.  24,  and  continue  to  add  small  pieees  of 
sealing  wax  till  24  on  the  scale  corresponds  with  the 
surface  of  the  liquid*     Close  tiie  top  of  the  glass  with  th» 
blow-pipe,  and  the  instrument  is  finished.    The  reiaaining 
five  glasses  are  completed  in  the  same  auuwer,  onl^ 
•hanging  the  specific  gravity,  of  the  liquids. 
:  I  omitted^  mentioning  in  its  prepet  place,  that  in  gra-* 
duating  the  permanent  scale,  die  divisions  ipust  be  in- 
verted; that  is,  the  first  divisions  marked  off  at  tb0  top* 
a f  the-  tmporary  sede  must  be  made  the  lowest  on  the 
peimnnwt  f^ne.    The  reason  is  sufiiciently  obvious* 

Solutions  of  common  salt  answer  well  for  graduating 
Nob.  1  and  3,  viz.  to  No.  48  on  the  scale-|  but  for  the 
ether  four  it  will  be  necessary  to  have  reooutse  ta  suU 
phuric  acid. 

'  The  mptt  scmptilous  accavaey  and  ciroumspeetien  are 
vequiaite  jon-  the  part  of  tha  artist  in  prepunng  his  solu- 
tions. It  is  the  most  troublesome  part  of  the  business, 
and^on  its  accurate  perfoimance  his  success  will  nUimatefr 
depend.  No  lees  than  twenty-two  graduated-  solutions 
are  requisite  for  completing  the  tnstrument,  one  for  every 
eight  degrees. 

.  It  is  on  tiiis  accoant  that  a  correct  set  of  the  instru* 
ments  are  recommended  as  standards,  to  pi^vent  the  vex^- 
atious  delays  attendant  on  a  weighing  bottle.  The  acid 
solutions  should  be  prepared  before-hand^  as  heat  always 
results  from  the  mixture  of  water  with  sdphuric  acid  - 
and  when  a  solution  in  actual  use  requires  correction^  it 
should  be  done  wiA  acid  near  its  own  strength.    While 


I 

lt$8^  Areomiienjbr  SaKm  lAquidi,  tfi* 

the  ^rk  is  going  forward,  the  temperature  of -^e  ttfpartr' 
meitt  and  of  die  solutions  should  be  presenred  steadily  at 
62.  Much  deviation  to  either  side  wiU  produce  a  corre- 
sponding error  on  the  scale.  Indeed,  while  the  process 
of  graduation  is  on  hand,  the  thermometer  and  hydrometer 
should  be  objects  of  perpetual  reference.  The  operator 
must  be  careful  ^o  wet  the  stem  of  the  instalment  a  little 
above  where  it  naturally  floats,  else  it  will  be. buoyed  up/ 
and  the  liquid  appear  heavier  than  truth ;  on  the  :other. 
hand,  the  stem  must  not  be  too  much  wetted,  or  the 
liquid  will  appear  lighter  than.it  ought. 

The  practised  artist  vrill  no  doubt  smile  at  the  long  spun 
detail  of  trifling  minuti®  we  have  here  submitted  to.  *  But 
the  recollection  of  the  many  mishaps  and  disiqipointmeatS' 
that  attended  my  own  early  essays,  induces  me  to  think 
that  small  particulars  are  useful  tools  in  the  hands  of  the* 
yomig  experimentalist. 

As  much  of  the  time  attending,  the  construction  of  this 
instrument  is  expended  in  graduating  the  liquids,  there 
will  be  obviously  much  economy  in  preparing  a  large 
number  at  once.  It  may  be  well  to  mention  that  Ranketli 
and  Agnew,  of  Manchester,  construct  -thesd  aieomOBters 
with  great  neatness  and  accuracy. 

I  have  never  heard  that  an  instrument  on  this  principle 
has  been  constructed  fiDr  fluids,  lighter  than  water  ^^nor  do 
I  know  any  reason  why  it  has  not.  Besides  being  much 
more  simple,,  it  would  possess  other  advantages,  over 
thoiie  in  common  use.  Two. glasses,  without  wei^ts, 
would  ^comprehend  the  entire  range,  from  wateir  to  the 
strongest  alcohol.  * 

As  soon  as  I  can  inform  myself  on  this  latter  branch  of 
the  subject,  I  may  take  occasion  to  revert  to  it. 

\  r  * 

J         «  * 

Reference  to  the  Engraving. 
Fig.  7  (PI.  VIII.)  represents  the  scale,  before  put  into: 
the  stem.  .       .-  .     : 

I^ig.  8,  the  entire  glass,  when  finish^dv  i        .... 


M 


r  *♦ 


jnttn  *fir  nMihg  a€^  tunia  ihe  river  tTiames,  di  the  tfMe  Ferry, 
'     ItMtrhiike,  atifi fir pktiU^ down  inio, ii  a  Wbodm  Tmtiel,  rfUfeH 
Hameierjrom  cut  to  eui,  akd  l^fiet.diameter  vff^iri*         .  : 

Bt  Me.  R.  TmxnTHiOK.  :'     t 

Abttrtcted  fix)m  the- Papers  and  Decumehti  of  the  ''THkKSlI 

AmCHWAT  COMFAHY."  .' 

'  T«E  cut  across  the  iPhames  is  \6  be  made  beneath  the 
wafter  Vy  a  steam  ballast-raising  engine,  24  feet  deep  below 
Ithe  bottom  of  the  rirer,  and  wide  enough  to  receive  the 
wooden  tunnel,  and  with  its  sides  sloped  in  an  angle  of  about 
46  degrees.  This  cut  is  to  be  nearly  horizontal  at  the  middHfe 
-of  the  river,  but  declining  about  6  inches  towards  the 
ISduth,  for  delivering  the  water  from  the  road  down  into 
ihe  drift ;  Ae  remaining  parts  at  each  side  are  to  be  inclined 
one  foot  in  fourteen,  which  is  about  the  degree  of  indinct- 
ition  of  the  bottom  of  Holbbm-hill. 

This  slope  will  ascend  to  the  surface  at  the  South  side, 
%bbut  100  feet  South  of  the  shaft,  and  at  the  North  sidb 
about  160  feet  North  of  Qiieen-street,  in  the  field  adjoiii- 
ing  to  the  Commercial  Road  ;  making  the  total  length  of 
the  tunnel  about  2010  feet. 

AU  the  earth  that  is  above  low  water  inark  may  be' re- 
moved with  spades. 

The  wooden  tunnel,  for  which  this  cut  is  to  be  prepared, 
4s  to  be  made  of  elm,  in  lengths  of  from  180  to  200  feet  of 
six  inch  plank,  placed  two  in  thickness,  or  in  two  layers, 
laid  so  that  the  joints  shall  be  covered  by  the  planks  in 
the  other  layer,  fiutened  together  with  trennels,  hooped 
outside  with  iron,  caulked,  pitched,  and  made  water-tight 
like  a  ship.  The  hooping  to  be  put  on  in  a  spiral  form, 
with  the  spirals  two  feet  asunder. 

The  ends  of  each  length  of  the  tunnel  are  to  be  made  to 
fit  into  each  other,  or  to  be  put  together  with  cast-iron 
ferrules;  of  6  feet  Idiig,  similar  to  the  joints  of  a  flute. 

JBaoh  of  these  wodden  cylinders  will  weigh  about  200 
tons,  and  may  be  moved  in  water  neariy  as  easily  as  a 
loaded  barge*    As  many  of  these  cylinders  are  to  be  pir^ 
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pared  M  vitt  extend  from  side  to  side  of  tbe  rifereboif^ 
l&n  water  mwtk,  when  joined  end  te  eftd»  whidi  wilLbe 
about  1340  leet  From  eaeb  end-of  the  wooden  tiufttM}  to 
the  entrances,  the  passage  is  to  be  Uft  at  intervals  opea 
to  the  surface,  to  admit  light,  and  is  to  hate  both  its 
sides  and  bottom  constructed  of  bHck-work,  18  inches 
thick*  This  part  will  ettend  abool;  670  feet  (^t  eacjti  side), 
and  will  complete  the  tunnel  from  the  surface  at  ^ma  sid^ 
of  the  river  to  that  at  the  other*  Staircases  for  deeoendiag 
into  the  tunnel  are  to  be  formed  at  each  side  j  t)»e  intenrel 
of  the  tunnel  between  these,  which  wiU  be  about  876  feet» 
must  be  lighted  by  lamps  always ;  the  temaining  464  ii«t 
(at  each  side)  will  receive  day  light  through  aptrturss 
made  like  wells  from  the  surface^  at  interr^ls  of  idbout  3P 
feet  from  each  other*  , 

After  the  cut  is  excavated,  piles  «re  to  be  drireiii  a^  its 
eestem  side,  about  60  or  70  feet  asunder,  to  guide  the 
wooden  tunnel  into  its  plac^.  Tk^n  the  wooden  ejrliiMlMi 
(which  are  intended  to  be  made  nesr  the  Sarrey  Ooella) 
being  ready,  are  to  be  rolled  into  the  docks  from  the  bwki, 
and  to  be  towed  to  the  cut,  a  little  before  low  vifaterr  wbte 
there  is  litde  or  no  tide;  being  |irevious]y  loaded  %ith 
rubbish  sufficient  to  sink  them,  but  kept  bttoyliit  h|f 
empty  casks  attached  to  them*  Here  they  are  to  he  |>Iebed 
^across  the  river,  resting  against  the  piisA  dbove9«eatiotted, 
their  ends  to  be  joined  into  eaeh  other^  and  to  b*  dtavtai 
ttght  together  liy  a  rope  or  chaiitt  put  through  ibem  fraib 
end  to  end* 

At  extreme  low  water  the  leehiags  or  cords  an  to  be 
\slipped  from  the  Cissks^  and  the  cylinders  ere  to  fce  Jet  tb 
sink  altogether  to  the  bottom  of  the  out,  which  ia  tb  he 
,then  filled  up  with  strong  clay^  well  rammed  x1owq#  even 
with  the  bottom  of  the  river«  A  hole  is  then  to  be  boiKd 
into  the  bottom  of  the  tunnel  ftom  the  i»ef  of  the!  drift 
(which  is  to  be  previously  dug  beneath  the  tot)^  to  let 
the  water  down  from  the  iuotiel  io  the/#eU  of  flm 
ei^ines* 
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When  the  tunnel  is  drained,  it  will  have  a  great  ten- 
dency to  float,  but  having  an  average  of  8  feet  of  clay 
abovd  itH  top,  With  the  weight  of  the  road  inside,  its 
buoyancy  will  be  overbalanced.  If,  after  a  number  of 
years,  th^  wooden  cyltnderis  decay,  they  may  be  tahily 
npTaoed  by  putting  cast-iron  cylinders,  one  inch  and  A 
4uaHer  thick  inilide ;  and  if  any  difficulty  is  found  in  letting 
down  the  whole  of  the  cyfinders  at  one  time,  they  aufj  hi 
pttt  down  separately,  and  alterwards  be  joined  together 
keaeadi  the  water. 

BSTIMATE  OF  COST.  £. 

tifoTing  9tuff  by  the  ballast  enfftne  from  the  tfut,  649  feet  long, 
JS  fM  wide  St  top,  asd  M  &ep,  sls^  45  degree!  at  itdft, 
^Ipstfd  St  seoo  toqs  (from  varioqi  circuo^sUncef )|  at 
3f.  6<f.  per  ton^  the  price  ^ven  at  the  East  In^a  Bocks. . . .  .^^56 
CattStig  ftom  low  water  lAark  to  the  Urst  litfht  weU  at  l^il 
•i4sa;  ^nfMt  lengi  SO  f»i  wide a^  top,  aqd  3S  deep^  about 

46^000  tons^  «t8s... ,, |40d 

Cutting  from  Bidd  liffht  wells  t6  each  entrance,  640  feet  long*, 
'  sboiit  S&  £Btft  wisb>  ind  19  deep,  ssUsiatpd  at  iS^OO  tons,  ' 

StV*6ii  -.*•... i..,..>..^<«.«.. 487 

Wooden  tunnel,  1340  feet  lobg,  16  feet  diameter  from  out  to 
'  c^t»  1  Ibot  thkk,  esttniated  S4,47p  feet^  of  rough  elm^  sr 
8368  loads,  at  7(.  per  load ..». »  ;663f 

fiakiIlf,  caiUking,  andpavii)g  the  tunnel,  at  8^  per  load... «     478* 
oop4ron  for  dlfto,  asS4iidl  tUok,  and  S  Iscfhes  wtd%  ISO 

.  IdiK^sia^t  .•oo.. f*  ♦.....-.li.f .-  4W 

pnckrwork  from  tl^  end^  of  the  tunnel  to  tj^e  entrances,  64p 
^et  long,  about  14  filet  tleep,  and  16  inches  tsick,  1660 

'  sipisls jMds,  stIOs.  .,;..,.^., » ..,.  ^^ 

.Brick- work  of  two  staircases,  18  feet  diameter,  and  7  light 

holes,  6  feet  diameter,  335  square  yards,  at  60s* esf 

^MknfttbstutoMlwithtt)iadoWsofctey,^if^pslloQM..  9>00 

TOev iwd iMiiidfy other tifnber for Uve vorks »., •....•.  ^00 

Making  and  paving  the  road,  8010  feet,  at  tOt •  8t)lS 

Liispirat.eTay  SQ  feat,  ST  lasspe  and  Irons,  at  ASs.  each*. . .  idt 

fttspf  cytwg  st^h-fPSsSH  (egdustva  of  brick- work)  «,..»« 80p 

Iron  railing  for  tne  footpath,  at  4«.  per  foot 800 

Biingfeg  and  flzfai^  the  wood  tunnel  in  its  plaee,  with  lopee, 

'    spehsrik  Jm^^  ]fte., ».,,...*.•.... 600 

Two  sfts  of  ga%es  i^d  buildings  St  entrances 500 

Furcfaase  of  two  houses  and  land  at  Bouth  ftide,  and  8  hous^, 

8yanis,tuid8  4sidatNsiiliaiide ..,.  Utf^ 

%fm\a^ih^f^aipxH^^wof\  (me  year,  attendsnce,  agfncy,  dec.* 

at  5W.  per  we.ek,. i^eeO 

ftMMstttll  Astfte)  M f^ttSMJ on tfifciirhdlsSiiiou^L «..«...  #40P 

i8946i 
n8 
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OfLme  which  hardens  in  waier.    By  Bf.  Hassskfeats. 

Amono  the  stones  which  produce  Jime  proper  for 
building  beneath  water,  or  in  situations  exposed  to  hu- 
midity, the  stone  of  Lena  is  the  ^most  distinguished. 
Bergman  seems  to  be  the  first  who  attended  to  this  species 
of  lime-stone,  and  who  endeavoured  to  make  kno¥m  its 
properties.  He  says,  in  his  *'  Optucuks/'  that  the  black 
lime  which  is  prepared  at  Lena,  in  the  province  of  Upland, 
makes  an  excellent  mortar,  which  becomes  hard  much 
more  quickly  than  common  mortar, .  and  ^even  beneath 
water. '  This  quality,  M.  Bergman  says^  appears  to  pro- 
ceed more  from  the  manganese  than  the  iron.of  the  stone, 
since  lime-stones  deprived  of  manganese,  and  charged 
with  a  quantity  of  iron,  equal  to  that  contained  by  the 
stone  of  Lena,  are  of  a  much  lighter  colour.  There 
are,  in  many  parts  of  Sweden,  lime-stones  "which  her 
come  black  in  calcination,  and  which  have  certainly  the 
same  property. 

Before  having  pronounced  so  decidedly  on.  the.  cause  of 
the  induration  of  this  lime,  it  would  have  been  desirable 
that  the  celebrated  professor  of  Upsal  had  analyzed 
this  lime-stone,  and  had  made  known  its  constituent 
parts. 

Guyton  Morveau,  persuaded  by  the  assertion  of  Beig- 
man,  that  man^nese  was  the  cause  of  the  hardening  in 
the  water  of  the  limes  which  had  this  property,  procured 
six  sorts  of  lime-stones,  which  he  had  been  assured  were 
employed  with  success  in  subaqueous  constructions:-^ 
1st,  That  of  Lena,  of  the  province  of  Upland ;  2d,  that  of 
Ath,  in  the  Toumay  district ;  3d,  that  of  Millerai,  in 
Savoy ;  4th,  that  of  Morex,  in  the  country  of  Gex ;  6th, 
that  which  they  employ  at  Lyons  to  make  betan ;  and  6tb, 
that  of  Brion,  in  Burgundy. '  He  calcined  these  stones/in^ 
order  to  compare  their  loss  by  the  fire,  and  the  colour 


Of  Idme'iokieh  hdrienf  iff  Water. 
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w&tch^they  acquired.  He  afterwards  dissolved  them  in 
nitric  acid,  and  then  treated  them  with  mtre.  The  fol« 
lowing  are  the  results  which  he  obtained  from  ten  parts 
of  the  stones.  ■    '    ' 


Sptdami  9taO€. 


Stone  of  Lena. 

■  ■  Ath. 


—  M  illenL 
■*  Atom* 

-  liJODf. 

>•  Brioiia 


fire. 


by 


^648 
2-474 
8S88 
2-568 
2*393 
2-5S6 


Coikmr 


Bfaidddi  blown. 
Whitiahgrey. 
White. 
CMeer  blown. 
White. 
unK  Drown. 


LoMin 
nitric 
add. 


0^88 
1W3 

2H>17 
2*109 


Golonrby 
with  nitre. 


Deep  green  tint. 
Did  not  become  green. 
A  Mttle  green. 
Treoee  ctf  green* 

Plainlj  green. 


As  stones  containing  manganese  become  brown  and- 
black  on  exposing  them  to  the  air,  and  as  they  show  traces 
of  green  when'  fused  with  nitre,  M.  Ouyton  concluded 
from  these  experiments,  that  of  the  six  species  of  stone, 
thiree'  contained'  manganese,  namely,  those  of  Lena,  of 
Mofex,  and  of  Brion ;  and  that  the  three  others,  those  of  ^ 
Ath,  of  Millenti,  and  of  Lyons,  did  not  tcontain  any ;  and 
from  thence,  conformably  to  the  principle  established  by 
Bergman,  that  manganese  gave  to  lime  the  property  of 
becoming  hard  under  water^  M.  Ouyton  considered  the 
stones  of  Lena,  of  Morex,  and  of  Brion,  as  those  alone 
which  should  be  employed  in  subaqueous  constructions ; 
and  those  of  Ath,  of  Millerai,  and  of  Lyons,  as  hot  being- 
proper  for  the  purpose;  but  as  those  three  last  stones 
really  furnished  lime  which  was  used  with  good  success 
in  building  beneath  water,  the  academician  of  Dijon  ob* 
served,  that  it  is  possible  that  two  sorts  of  stones  might 
be  found  in  the  same  quarry,  and  perhaps  in  thin  beds, 
intermingled  so  as  to  be  separated  with  difficulty ;  but  in 
this  case  the  mixture  might  give  a  meagre  lime,  or  a  lime 
more  slow  to  harden,  and  even  at  first  becoming  diluted 
with  water,  but  forming  in  the  end  a  solid  beton. 

Persuaded,  from  the  observation  of  Bergman,    that 
laimganese  was'  the  principal  agent  in  the. hardening  of 
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m         (^  xmm  mua  kuriM  ki  Warn 

the  P^jrteclnue  sduMi,  4bst  th«  Kat  of  M«te  c<4iiaMM*M* 

t^ftrboilid  acid 39-Od 

Lime    '44*50 

Alumen  • «..*««.f»««<w«»«  ,1*25 

Manganeiie  . .« .  t ^ 3*50 

Ironoxide  .,,.».. ^.'....^  3:20 

Water* »..*..* *.  2-26 

Loss      «t««.««4.*4*«r*^f»f««f*«*«t«      A*  w 

lOCHX) 

M«  Qvyteii  mixed  four  parts  ^  grey  efey^  iiid  six  parts  H 
lllaek  <Hckle  of  iiiangimese»  witii  ninety  parts^  ef  g^di 
liaitHitoiie  rddueed  to  powder. 

'  This  mixture  haying  been  calcined  alid  cooled^  M 
kneaded  it  to  the  oonsistence  of  a  soft  ptetd  iritb  suri^ 
jparts  of  sileta 

A  ball  of  the  soiortiBa-  prepared  in  this  mannerf  imd  m 
tiiese  propprtioasf  at  the  sitting  of  the  29th  of  Pl«mos«) 
in  the  yeair  6  (Utfa  Feb.  1797),  is  stiU  presertred  in  Ae 
Iftbdratory  of  the  Polytedhnic  school.  Thn  ball  being 
HirowD^  immediately  aft^r  it  ifas  made,  into  water,  hb^ 
eane  hard,  and  assumed  a  spiecific  gravity  of  S*231. 
'  Sanssarff  found  at  Chamonni  many  quarries  of  stones, 
Ae  lime  of  which  became  quickly  hard,  and  which  might 
be  empltjyed  to  advalitage  in  constructions  under  water. 
. Am6ng  the  stbnes  which  he  pointed  out,  he  princtpally^ 
distinguished  the  stone  of  St.  Gingoulph  and  thit  of  tiUI 
bsink  of  Piget.  The  first  is  cut  by  black  yeins,  ebntaining^ 
manganese,  and  interspersed  by  black  points  equally 
oentaining  mangahese ;  the  second  did  net  aflbrd  an^  sigai 
of  manganese,  either  iii  being  ireated  with  nitre  or  wiltk 
snids,  bnt  shewed  plainly  indioaticms  of  irob,  ia  jstittj 
CensMenMe  prtfportioM.    fhis  iibserfntiM  ledbiA  t9 


IfiiSm^  ilut;«MgMW8e  vm^  mI  tiM  ^dy  Mbsteiiec^lih 
OT«U  comributo  to  A#  fottdifiMtiM  of  Ikae  beaevUi  iNttau 
It  is  most  probable,  says  the  celebrated  OeneTon  litbo^ 
logUti  that  ladaptndetit  of  laanganesei  the  siHcioas  par- 
tielet  wUeh  are  naturally  mixed  with  some  species  of 
limo<4rloiieS|  eomlribate  to  render  the  mortar  made  from 
tiMtm  Mof  e  stroll^  tnd'Oenaeioas ;  fof  it  is  certain  that  tiio 
9«bit|tnces  which  hate  undergone  the  action  of  fire,  such 
as  powdered  brick,  droes  of  iron;  imd  the  pottolane  earths^ 
form,  with  common  lime,   cemMfs  which  resist  wateff 
better  than  mortar  made  with  erode  sand ;  firom  whence 
it  follows^  that  the  particles  of  qnattz,  and  eren  of  ai]^le^ 
which  are  siixed  with  certain  lim^^tones,  and  become 
ealcined  along  wiA  them,  when  they  ate  made  into  lime^ 
enght  to  co^trtbnte  to  the  haidneee  of  the.  mortar  that  ie 
SMide  ftoa  das  lime,  at  the  same  time  that  they  r^ted^  il 
meagre,  that  is  to  say,  requiring  a  smaller  proportion  of 
sand^    This  doobtiesidy  is  the  reason  of  the  :qnd[ity.of  the 
iMiagraKmee  whidk  do  not  contain  manganese.  The.ston# 
of  the  bank  of  Piget,  for  exaimple,  contains  II  per  cen^. 
of  parts  insoIiiiUe  in  acids ;  that  of  Planet  two  and  a  half 
only.    But  &e  inflaence  of  manganese  appears  to  be 
greater  than  Uutt  of  the  siliciomi  particles ;  for  the  violei 
^efaie  of  the  lime  of  St,  Gingonlph,  which  from  experiment 
prednco  tiie  strongest  lime,  contain  only  four  and  a  half 
parts  of  insofaible  matter,  while  the  tawny  parts,*  which 
fcrm  the  bottom  and  the  least  active  portt^m  of  the  same 
limsy  contain  fourteen  and  an  eighth. 
V  Smeaton,  who  was  charged  with  the  constmction  of 
the  Edystone  light-honse,  in  England,  made  many  re^ 
seaiehes  into  the  nature  of  Mmes  and  cements  fit  for  suIh 
aqneofuB  erections*    In  order  to  determine  the  best  cement^ 
he  took  the  quantity  of  the  different  ingredients  necessar]^ 
to  fonn  a  ball  of  about  two  inches  in  diameter.    This  ball, 
kfuto  itself,  after  hating  been  worked  v^  until  it  had, 
boooase  snftoiently  hani  .to  retist  the  pressure  of  Hie 
lii^r%  im  put  Iftto  tho  qutttky  of  watfr  noceMUy  «o 
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pr  less,  pcoiong^,  deoidoA.  tbe.  gQodoQflipi,  of:  ^j,  qmHa. 

- .  Whatever,  w^e  tbe  propoftions  of  t)i«.  mixture jofi  Uma. 
^i  sand  initbeie ^b,;  if  they  (xmtaiaed  noio^et  iigm^ 
dieQts>  thciir  cpAlinMocej  in.tiie.  water;  always  dstttroftd 
them.  The  compoaitMWis  forikicA  of  two  pa^  of  dackeib, 
lime,  to,  ope  jpart.  of  tenaw*  roaist^d:  commbaly  tius  {irooft 
t>ut  tbe  proportioQs.  of  I  equal  parts  of  the  same,  ii^redieuta 
rfssistedjt edimoat always.      •    ..    .1   r  ..;,.'....; 

t^  Mr.  Smeatofi  hafiaglieted  that  auspeoiet  of  lime^wM 
raised;  at  A)>erthaw»  ip.  tlie^.cpivity  of  O]aiiio(gfai,. which 
had  the  property  pf  hardejaing  in  jwitter^  like  tarraa^noortar; 
procured  some.speciiQjeins  of  the  ntfixxe,  aiid  cfatoiDedthena . 
himsejf.  Th^y  .neq^ired  nm^h  r  file  for  their  perfect  calei» 
l^^ion;  .the  stone. was.  of  a  dvU.  blue  .colour^  wxih  soana 
sbiping  poiots^;  the  ^.  lime  which;  it  prodaced  waa.  qC  a 
tawiiy  colour.  T^is.  lime :  appeared  to  have  a  .great  ad^ 
yantage  over,  the  other  when.  used,  with  the.  teiyas,.  inihe 
tffo  pfopo^rtipns  meiMipned ;  and  this  adraiitage.  iiici:eivsl^ 
inpropprtioaas^the  balls  wei^eloDg^ipreseired.  '  -  ,  > 
In  essaying  the  Aberthaw  stQn%  with  nitrip  apid,  ^m^t^n 
repiairked  that  it  became  dissolved  ;  .that  the  ablation  was 
of  a  dark  colour^  and  much  troubled;  he  .fecund  at  (he 
bottom  a  little  sand,  of  which  sc^e.gr^ns  wj^re  as  traoa- 
parenjb  as  crystal ;  the  eartib  which  troubled  Ihe  solu!tioQ» 
when  it  was  washed  and  collected  in  ha^^,  hpfenipA,  to,  be 
a  very  fine  blue  clay,  which  .weighed  about  .an  .eighth:,  pf 
the  whole,  weight  of  the  stone.  Ojae  of  the.  bajl^,  put.ijiito 
the  fire,  acquired  m  it  the^^h^rdpess  of  a  good:brick,.fr9fl» 
whence  he  -epncluded  that,  iron  entered^  iptp  i(a.  con^po- 
fition.  X  This. ball  lost,  during  the  baking,  a;  quarter  of  ita 

Vf^gbt.    .  .     •  '    ,  . 

.Haying  collected  nine  varieties: of  calc4|reoi|s . stppea 
wl^ch  produced  liiAe  analogous  to  4^at  of*  Abert;h^W>:  ho 
dissolved  .them  in  nitric  ac^,  and  they  ail  yielded;  d^y  in 
d)fii^rent  proportions,  from  0'06,:to  .0*20  of /the  total  . 


Uttigiit;  abd^tiiealmraatifm-ofiti^ 
varied  from  a  third  to  a  fourth* 

He  found  that  Ae  texture,  the  colour,' or.  tiifi^haxdAess 
of  caloarfeous  ^  stones,  are^  not  constant'  indexes  of  tibeir 
(}U(ility>  as  meagre  limestones.:  Th^ analysis  itself,,  which 
^weA  'in:  their  composition  the  clay  and  the '  «eux4,  al? 
Aoa^  it'  formed .  a  strong  presumption  in  -  their.  faxoWjf 
tras  not  always  a:  certain  indication;  but:  this*  latter  cha- 
Mdter,  joined  to  thoi  tawny,  oolour  'oL  the :  lime,  always 
announced  the  true  meagre  lime.  Thus^ .  whether,  tba 
stone  were*  Uue,  white,  or  blown,  whether. it  were! hard 
or  tender^  if  it  took,  in  the  calcination  this  colour  decidediy, 
ilwas.good'fbr  subaqueous  constfaictionsi  ; 
.  The  observations  of  Smeaton,  and  those-of  Saussniiet, 
•persuaded .  many  scienttftc  men.  that  manganese  was  liot 
OfBentially  necessieuryrto'  the-  composition  of^limes  pr<>peK 
iEir^foimingmortar  (Which  hardens. beneath  water.  M^ity 
believe  .tl^iti  as  metallic,  oxides. have  a  great  effeetin 
WttsiDg^  mortar,  to  dry,r  ironozide  might  Qupply  the  placa 
of  oxide  of  manganese ;.  and  that  we  might  liius  attribute 
to  tihe  oxide  of  iron  the  solidifying  action  of  many  limes 
which  did  not  contain  manganese.  r 

*  Q6llet.De8cotil8,'ia  analyzing  the.' lime  of  Seaooches^ 
which  is:used  at  Paris  with. sotne. success  in  subaqueous. 
OQUstructions,  remieurked  tiiat  it  contained,. independently 
of  lime  and  carbonic  .acid,,  a  fourth  .'of.  sil^x^  extremely 
fine,  with  a  small  proportion  of  magnesia,  alumen,  and 
iron.  This  silex,  says  Descotils,  which  is  not  attacked 
when  the  calcareous  stone  of  Senonches  is  dissolved  in 
the  acids,  becomes  alinost' entirely  dissolved^  when  the 
lime  made  from  this  same  earth  is  submitted  to  their 
action ;  the  silex  ought  consequently  to  exist  in  the  liniis 
in  a  state  fit  to  receive  the  action  of  chemical  agents ;  and 
it  is  very  probable  that  it  contracts,  by  the  addition  of 
water,  an  intimate  union  with  the  lime,  an  union  which 
ought  to  be  less  attackable  by  the  action  of  the  atmosphere 
or  of  water,  than  the  lime  by  itself.    The  large  proportion 
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of  iila  «1m  opluafr  vlijr  meligm  lite  twliUi  iMl  in 

slacking  than  rich  lime.  ... 
f  Aft«r  what  ha^  been  oba^rYed^  it  aeema  vety  pto1»abIe 
that  an  etaential  conditioa  for  a  aalcafeona  at«M  tcr  famidl 
a  good  maagro  lioM  ia,  tAat  it  ahouhi  coatain  a  larg|3  qvaA^ 
ihf  of  silieeoda  uattBr  Ripened  through  it  in  Ymj  fim 
jpattioles ;  for  it  mppeara  little  likely  that  tha  vary  amaU 
proportiDna  oC  aloaaiqn^  of  magntaiay  and  of  iron  oxido^ 
wlucb  ara  found  in  it,,  ahonld  haTO  snch  a  remariiaVl*  in* 
fluence  on  its  properties* 

Being  desirous  to  kpoir  the  natm  of.  the  oomponeiii 
p^rta  of  the  lime  of  Senonefaes,  we  requeated  Af  •  Otiard^ 
engineer  in  chief  of  bridges  mad  highwaySi  to  proonia  foa 
«a  a  specimen  of  this  ap^cies  of  lime,  wbieh  wjS  analyted 
before  we  knew  of  the  aoalyais  of  it  made  by  M.  Descotih^  - 
tngineer  in  chief  of  mines.  We  found  it  to  be  composed 
df  79*36  Ume^  9*60  silex,.  9-80  alnasen,  and  l-35oaddeor 
iron ;  and  as  our  stone  was  in  the  state  of  lima,  we  may 
eonclode  that  the  proportion  of  sileM  would  only  haf« 
been  00*&7,  if  we  had  analysed  the  stone  itself*  M.  Vitalise 
who  h,^A  ansdyzed  the  lime  of  Senonches  before  ns,  bad 
found  in  it  012  alumen,  6*16  silez,  and  0*OS  iron*,  lUa 
result  agrees  pretty  well  with  that  which  we  obtained,,  to 
neaily  the  proportion  of  ahimen ;  bnt  it  differa  too  math 
thnn  that  of  M*  Descotils,  not  to  .make  it  dcBiraUe  tha^ 
Ae  analysis  should  be  again  repeated. 


To  be  continued* 
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Mmloif  oh  tAw  (dttbtmaie  ef  Soda).  ^  M  M.  Haii A)rd  m  Rtrxib 

atid  J.  Bb  Bouf«lN6AOxt« 

(Trandated  fbm  ihe  ipaokh  of  a  paper  publiBhed  tk  bogdta,  in  10584^ 
ttttfa^Prfn^LniBf-^yffioedftMelUpuBliettfC^htinbiA.]   ' 

From  iheAnnalet  de  Chimie,  tome'xzix.  p,  liO,  Mai,  IdSi. 

To  tht^^mbTeaat  of  Mierida^.ata  dajr's  journey  distance^ 
from  thii  towA^  in  the  direction  of  Grita,  there  19  a  little 
Tillage  of  the  Indians^  xuuned  LagnniUas,  from  its  being 
situated:  M  a  email  distance  from  a  little  lake^  from  whence 
the  natives  have  extracted,  for  a  great  number  of  years,  a 
salt  naoAd  in  that  cotmtry  nrao.- 

The  little  lak#  <»*  pool  in  qoeiittOB  is  about  1000  metrw 
lebg^  and  SfiO  wide.  Its  greatest  depth  is  not  three 
metrei.  It  is  situated  in  aa  argillaceous  Hoil,  whiek  cohk 
tains  kige  fragments  of  secondary  fme^stmie  (gfis).  .  Wo 
have  calculated,  fr(>m  a  barometrieid  dbservation,  that 
the  height  of  the  lake  is  1013  metres  aboye  the  lerel  of 
Ae  sea.  

To  extmct  the  urao,  the  Indians  form'  beneath  the 
water  an  excaTation,  of  serend.  metres  in  length,  and 
plant  in  it  a  stake  of  from  14  to  16  feet  long,  the  upp^' 
end  of  which  rises  above  the  l^el  of  the  water.  Wben 
this  prej^aratory  labour  is  finished^  on  Indian,  supporting^ 
himsdf  on  the  first  stake,  directs  another  towards  thu 
isino  in  a  certain  inclination ;  immediately  a  second 
Indian,  sliding  down  the  sloping  stake,,  plunges  beneath 
the  water,  and  after  remaining  down  a  few  minutes,  re* 
turns  to  the  sur&ce  to  bring  back  some  fragments  of  the 
salt.  According  to  the  informatiov  which  we  received^ 
there  is  found,  before  reaching  the  bed  of  urao,  whose 
thickness  is  inconsiderable,  a  metre  of  mud,  and  a  bed 
containing  many  crystals  of  carbonate  of  lime.  The  water 
of  the  lake  is  but  veiy  little  salt,  and  the  beasts  drink  it 
with  pleasure. 

The  urab  is  crystallized  in  prismatic  needles;  which  ap- 
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pear  to  diverge  from  a  common  centre ;  its  appearance  is 
vitreous ;  its  hardneBS  is-a  little  inferior  to  that  of-  carbo-- 
nate  of  lime ;  its  taste  is  alkaline,  and  like  that  of  car- 
bonate-of  soda  ;  it  does  not  effloresce  in  the  air. 

(We  pass  over  the  details  of  the  analysis  to  give  only 
the  results,  whicltwere)— 

Carbonic 'acid 'O3900 

S6da..i....i ..0-4122 

Water    ,... 0-1880 

Foreign  matters  and  loss 0*0098 

This  salt  then  contains  more  carbonic  acid  than"  the' 
carbonate,  and  less  than  the  bicarbonate  of  soda. 

The  carbonate  of  soda  named  trona,  which  KlaproUi 
analyzed,  and  which  comes  from  tlie  proviiice  of  Sukena, 
sitimted  near  Fezzan,  in  Africa,  has  a  great  analogy 
to  urao.  The  results  of  the  analysis  of  the  Berlin  chemist 
were—* 

Carbonic  acid 0*3900     • 

. .     Soda  •••••••«••  I  •  'i^ 0*3800 

Water 0*2300 

The  salt  of  urao  is  used  in  this  country  to  give' a  little 
pun^ncy.to  an  extract  of  tobacco,  >yhich,  placed  in  the 
mouth,  excites  the  saliva ;  this  preparatiqg  is  called  ckimo 
or  moot  At  Merida  they  mix  four  arobas  of  urao,  with 
eight  of  tobacco. '  At  Varenas  the  proportion  of  urao  is 
only.equal  to  a  fourth  of  that  of  the  tobacco.  The  moo 
contains  less  urao  than  the  chimo  (see  tome  xi.  p,  432, 
(^  a  description  of  the  same  lake,  by  M.  Palacio). 
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jOnih$u%Henee  ofloHne  in  ike  Water  cfa  8aU Spring,  in  ifuf/rw/inep 
ofAntioqwia*    By  Mk.  J.  B.  Bovbuigavlt* 

From  Ihe  Annates  de  Chimie,   tome  xxz.  p.  9l« 

A  LiQuoB  has  been  brought  over  from  the  proyiace  of 
^ntioquifi  of  a  yelloiy  colour^  a  sharp  t^te,  and  baving 
a.  maik{sd  odour  of  sea  water.  This  substance,  which  if 
used  with  success  as  a  remedy  for  the  goitre,  is  name4 
the  aceyte  de  sal  (oil  of  salt),  doubtlessly  on  account  of  itf 
insistence*  It  was  easily  ascertained  that  the  ace^t  d^ 
sal  was  a  saturated  solution  of  the  hydrochlprites  of  soda, 
of  lime,  and  of  magnesia ;  but  as  hitherto  iodine  has  beei^ 
the  only  specific  known  against' g'oitrous  affections,  I 
thought  that  it  might  be  contained  ip  it;  and  I  have,  i^ 
effect,  convinced  myself  of  its  presence,  by  the  following 
experiments. 

On  treating  the  aceyte  de  sal^  placed  in  a  retort,  with 
sulphuric  acid,  abundant  vapours  of  hydrochloric  acid 
were  disengaged;  and  on  heating  the  retort  afterwards, 
it  became  filled  with  the  violetpcoloured  vapour  peculiar 
to  iodine. 

The  solution  of  starch  did  not  at.  first  occasion  lany 
change  in  the  aceyte  de  sal;  but  by  the  addition  of  som^. 
drops  of  sulphuric  acid,  it  exhibited  a  beautiful  deep  blue 
colour.  The  necessity  of  addinir  sulphuric  acid  indicated 
that  the  iodine  is  not  in,  a  free  state,  but  probably  in  the 
hydriodic  state,  and  forming  i^  hydriodate  (salt).  The 
presence  of  iodine  in  the  aceyte  de  sal  is  the  more  remark- 
able, as  this  latter  substance  is  nothing  else  but  the  mother 
water  produced  at  the  salt  work  of  Guaca/  situated  in  the 
Cordillieres,  which  separates  the  river  Magdalena  from 
the  river  Ranca,  and  at  a  great  distance  from  the  coast. 
At  the  salt  work  of  Guaca  the  salt  4s  obtained  by  evapo- 
rating the  salt  water  almost  to  dryness.  The  salt  thus 
obtained  has  a  sharp  very  disagreeable  taste,  and  is  imr 
pregnated  with  a  Uqi^or  of  -i^  oily  appearance.    Tq  frep 
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the  salt  from  it,  th^  put  it  in  cones  of  etrthen  vafe^ 
flmtM  with  thair  bMes  upwiirdf ,  «i|ii  Turifiedi  •(^Mr 
points.  The  mother  vBtetev  nins  Ihreugh  md  falls  into 
vessels  place4  )»f  neath  the  epn^.  This  opeiatiipn  mudi 
resembles  the  claying  of  sugar. 

'  '  The  salty  when  once  well  drained^  is  ex|^otM  t^  ikle, 
aiid  eonsmned  in  the  ootinirj ;  I  have  a^clirteined  IhM  k 
eontains  a  scarcely  sensible  portioti^of  iodilM ;  neterthehajy 
its  anii^itrous  properties  eantiot  be  denMM^  foV  in  (te 
countries  in  the  Ticinity  of-  the  salt  wotk^  aiMl  wlle#^  tte 
aall  is  cens«med»  the  goitre  ie  mikiiowtt,  wliile  t«t  a  pmttt 
distance,  in  the  same  CordiUierOi  tins  i&Avtnilyt  ifpeaM 
^erywhere* 

Vot  having  traimlkd  ever  the  provinoe  6f  Jyii1ion«til^  t 
1^annot  positive!  V  affirm  at  what  geological  epo^  tM 
talt  spring  of  dukea  was  fenned  \  but  ft«n^  sottNl  iddtettL 
tions,  and  more  especially  from  the  nature  of  the  rodtteF 
this  province,  I  will  endeavour  lo  ^v^  -soiHe  idM'  of 
this  matter. 

*  The  predominant  rock  in  Antioquia  is  syenite,  wUdi 
in  some  places  runs  into  granstem ;  the'  nth  mines  of  goti 
of  this  province  exist  generally  in  this  syenite  gtnxM^iL 
Vht  gold  is  often  found  disseminated  in  pcmrphyteflc'  gran- 
stein,  and  sometimes  also  in  the  veins  df  grteulailMl  qualtft 
In  some  places  gneis  is  eeen  coming  Out  beheaA  4iir6 
nyenite,  which  last  is  in  correspondence  with  Ibe  |p^ante<• 
lated  lime-stones  and  Ae  black  schidtiy  which  Without 
doubt  are,  as  well  as  it,  an  intermecfiatb  fi>rmatiiMi.  'tUk 
formation,  which  appears  to  constitute  a  great  part  6t  tfah 
valley  of  Cauca,  bears  here  and  there  depoiiitions  of  A 
more  recent  origin,  as,  for  example,  the  ancient  red  gfif. 
The  salt  spring  of  Guacajs  situated  in  a  branch  of  th^ 
OordiUieres,  whichseparatesMadelena  ftom  theriverOauca. 
It  is  probable  that  it  appertains  t6  (the  period  of)  the  de- 
positions of  gypsum  of  an  ancient  date  ;*  some  anhydrotiik 
gypsum  and  schistous  coal,  oollected  lit  Ouaca,  teav^  little 
doubt  in  HAb  tespecti  jtnd  render  it  extremely  probrtM 


lliflft  M  Ottci^i  M  well  M  at  Cipaqtiii^>  Taasa^  GvuiaiPikl  (the 
Lhi&os  of  fiaiat  Martin),  ihe  sdiferons  eatth  yepoMi  inj^ 
ttediatcly  on  the  ancient  red  grit  The  pmsenee  t{  th^ 
Mme  salts  in  the  mother  water  of  Guaca,  as  those  which 
are  found  in  sea  water,  led  me  to  examiiie  it  chemifcaliy. 
To  its  properties  already  described,  I  Will  add  that  the 
mother  water  of  Oaaca  lightly  reddens  the  tincture  of 
tetnsol,  and  diat  it  weighs  1*2340.  The  salu  of  barytei 
4o  nol>  when  put  in  it,  indicate  any  sulphuric  aisid* 
;.  Thirty  grans  of  the  mother  water  being  evaporated  t6 
.dryaeis,  and  the  Tesidue  being  kept  at  a  red  heat  for  somi 
line,  left  8*07  grains  of  saline  matter. 

These  8*07  grams,  treated  with  water,  left  *  un^ssohed 
D-fift  of  magneda,  and  0*04  of  red  oftiide  of  iron. 
(  Tha  lime  was  separated  frotn  the  solution  by  osndairtslf 
nmmonia:  the  oxalate  of  hme,  decomposed  by  iron,  and 
treated  with  sulphuric  acid>  gate  3*43  grams  of  sulphati^, 
Tepresenti&g  h42  of  lime^  The  liquor  deprired-of  Umfe 
did  not  contain  any  ittagnesia ;  4*68  of  hydroehlohtte  of 
soda  was  extracted  from  it.  This  hydrochlorate  being 
4issolted  in  a  proper  proportion  of  water,  and  mixed  with 
a  coneetitrated  solution  of  sulphate  of  alumen,  deposited 
crystals  of  ftlami  whioh,  washed  ^th-a  little  cold  wate/, 
and  dried  in  the  air,  weighed  0*04,  being  equivalent  ih 
4aibo«t  0*006  gram  io€  hydroehlorefe  of  potash. 

On  changiuf  thfe  magnesia  and  the  oxide  of  iron  into 
hydrochlorates,  the  mother  water  of  Guaca  was  feond  t6 
;be  composed  cS^^ 

Water , 0.r064  .».*  a*9S91 

B  jdroclorate  of  soda 0*1527  ..••  0*0818 

Hydrochbratesfmagiiefcia/.... 0-0450  ....  0K)049 

Hydrochlorate  of  lime 0*0930  ....'0*0008     - 

HydrochlorateofpotaUi 0*0009  ....  atrace 

Hydrochlorate  of  iron  ...,«^«^,^*«««  i)*00S7  ....  0*0000 

Sulphate  of  soda 00000  ...«  0*0034 

Hydriadate traces  . . « .  0*0000 

Hydrochloric  acid  .•«•.•. .•.•••••,..  atrace  ..,,  0*0000 

i-ooeo  1*0900 


i8^  .'Miajmu.^ Iodine  m  a  SaitSfnit^. 

In  jcomparing  the  ^cotnpoaition.  of ;  the  .motlier .  I^atar  tf 

Gaaca  witb  Qa^i  of  sea  wateCf  U  tf^y.  he.lremaiied  tbaJb  iiie 

ifirat  contains  almost  the. same  .'salts  as  the. second,  with 

4hi8  -diffecencQ,  that  they  exist  in  it  in  larger,  proporttonsw 

The  proportions  of  the  salts  to  each 'other  are  not  the'same 

in  the  two  watery. .  In  the  first,  the  hydrochlonute  of  lime 

mearly  equals  the.  marine  salt;  but  it  is  easy  to  ctHAceire 

ithat  if  :a  Jarge  quantity,  of  <sea.  water  were  evaporated,  and 

that  a  great  paft  of.  the  hydrochlo^te  of  soda  were  aepa^ 

j:^ted  fipm  it^by  crystidlizatioo,  a  mother  water  would  be 

Olbtained,  which  would. much  resen^le  that  of  Gnacii* 

In  operating  on  a  certain  mass  of  sea  water,  the .  bydio^ 

ichlorate  of  potash  might  not  only  be  appreciated^  tbut  it 

is  also  not  unlikely  that  the  iodine  tnight  be  >  r^idered 

sensible ;  for,  although  to  the  'present  time  no  one  has 

succeeded  in  finding  it  in  sea  water,  the  existence  in  ii 

of  this  substance  is  not  the  less.^^mitted  tacitly ;  othec^ 

wise  we  must  suppose,  .that  it  is  formed  ultogelfaer  in  the 

marine  plants,  a  supposition  which  would  be  contiary  to 

idl  received  ideas.  • 

In  evaporating  a  solution  saturated  with.many  salts  of 
different  ^solubility,  it  is  evident  Ihat  the  most  soluble  ace 
the  last  separated.  In  proceeding .  on  this  ^nnoijple  we 
fmay  perceive,  by  the. above  analysis,  thatit  would  require 
about  116  litres  of -sea  water  to.  contain  a  proportion 
iLydrocblocate  of  lime  equal  to  that  in  the  mother 
of  Guaoa.  x  ' 

I  am  far  from  wishing  to  explain  the  origin  of  the  saline 
earths,  by  the  evaporation  of  the  sea  water :  this  is  .only 
a  fact  which  I  offer  to  those  who,  from  considerations 
entirely  geognostic,  desire  to  Investigate  a  similar  ex- 
planation. 


^ah*A*frfMMU. 
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Fa/eni  granted  to  Thokas  Richakd  6u?ft>  of  Bristol,  Qtnilman, 
fir  improvetnents  in  masting  vessels*    Dated  November  4^  18S4. 

The  method  of  masting  Tessels  directed  in  the  specific 
cation  of  this  patent,  may  be  conceived  by  supposing  a 
pair  of  spars,  placed  like  shears,  ovier  one  of  the  beams  at 
the  pavts  of  the  deck  where  the  common  masts  are  usually 
placed,  meeting. at  top  about  the  height  cuslomary  for 
tkem,  and  spread  asunder  below  the  whole  breath  of  the 
deck.  These  spars,  or  smaH  masts,  which  the  patentee 
caUs  *^  imiilepok  mastn/*-  are  to  be  placed  over  a  beam  of 
greater  than  ordinary  strength,  which  also  is  secured  by 
luMes  stronger  tiian  tiiose  commonly  used.  A  strong  iron 
ahackle-joint  secures  the  bottom  of  each  spar  to  one  of 
the  extremities  of  the  beam,  the  joint  being  so  placed  as 
to  admit  the  spars  to  be  inclined  fore  or  aft,  or  to  be 
lowered  down  on  deck,  if  required ;  an  iron  strap  ascends 
fiNMn  the  joint  two  feet  or  more  up  each  spar,  where  it  is 
•aenxed  by  bolts,  and  by  a  broad  band  at  each  extremity  ; 
and  strong.irpn  straps  descend  from  the  same  joint  at  each 
side  of  the  beam,  to  which,  and  to  the  sideiS  of  the  vessel, 
they  are  seciardy  boiled.  At  the  top  the  two  spars  are  either 
hahred  together  or  spliced,  and  have  a  broad  iron  cap 
well  laatenad  over  the  place  of  union,  from  the  front  of 
which  ai  broad  iron  hoop  projects  to  receire  the  top^mast^ 
which  paaaas  down  through  it  to  a  second  hoop,  also  of  iron, 
placed  a  few  feet  lower,  that  embraces  the  two  spars 
fX  that  distance  from  above ;  in  which  lower  hoop  it  is 
supported  by  either  a  common  fid,  or  by  one  of  the  lever 
construction*  The  cross  tree  is  placed  at  the  level  of  this 
lower  hoop,  and  has  nothing  peculiar  in  its  construction. 

T0I.«  ii«  o 
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The  preceding  method  is  that  applicable  to  fore-aiid^afk 
sail  vessels,  and  the  foUowing  is  another  i^iode  of  joidbg^ 
these  shealr-masts  at  top,  which  the  patentee  directs  for 
Square  rigged  vessels.  In  this  method  the  two  spars  cross 
each  other  a  few  feet  from  the  top,  at  which  place  they 
are  to  be  halved  together.  A  cross-piece,  whidi  forms 
part  of  the  round  top,  is  .then  laid  over  the  tops  of  the 
two  spars,  coaked  to  them,  and  strongly  fastened  to 
them  by  iron  straps  and  bolts ;  the  iipper.  support  for 
the  top-mast  is  fiptened  to  the  front  of  this  crops-pieeei 
and  the  lower  one,  where  the  fid  is  to  be  S4[>pliied^  i^ 
placed  where  the  spars  cross  lower^  dowB^  and  is  ihsre 
lusiited  tO'  a  broad  and  strong  li^p^  ttwit  summads 
the  point  of  junction  of  the  mastsi  at  each  side  of 
whieh  hoo|»  as  many  icon  lopps  are  jIm4  m  ^iU  h^wt^ 
quired  for  the  shrouds.  The. round  tof^. in  tbil  seeond 
method^  is  to  be  p^ed  oi^  a  level  with  the  .tops  .of ,  tim 
two  spars,  where  the  orosf^piece  aboverinenttaMd  liss^ 
and  is  secured  by  twp  iron  breo^  thpfc  pass  d^Mn^finossii 
obUqudy  to  the  joining  of  tih^  spars^ 
-  To  fasten  on  the  Crouds  to  the  top  .<tf  thaspais^  in  the 
ftrat  made  of  placiji^;  the  latter^  an  iron  stiap  piiass  of«r 
thai  oenuoon  top  eif  the  (H>aif»  and  descsnds  at  eachrsids 
as  low  as  the  iron  work  that  supports  th^  liesl  of  the  .tap* 
mast,  wher^Jt is fomied  into  laops or lings^  to wUshtks 
i|>pei>  ends  of  these  shrouds  are  fitttened. 

The  patentee  thiaks  that  the  fore  and  aft.stiqrB  will  b# 
alone  necessary  for  double,  masts  of  thia  desoriptia^  as 
the  strain  across  ship  is  suffieicndy  psovidsd  te  1^.  tlMir 
position ;  but  ^  the  same  time  states^,  that  irittoiids  attha 
sides  may  be  also  used  for  furthersecuiity,'  or  £bv  affocdiiif 
means  of  going  akrft,  and  that  tfieir  ammgemsnt)  and -ad 
other  matters  respecting  the  rigging)  may  bo  managed  as 
the  captain  of  the  vessel  may  think  best* 

The  mode  of  jotDltngthsbottosDsof  the  spars  describee^ 
ndttits  also  of  then:  being  used  as  riiears  for  rating  goods 


hwk  tbt  h6id  of  the  recMel,  by Hm  ftdditim  of  ttttaUt 
hidkhB,  M  ititf  ortn  be  indiMd  elfher  fbtwwSi  or  aft  At 
ttir'pmrposey  tin  theif  hetids  come  oret  t1i6  hatcbwir|^, 
tip  whieli  the  gootfe  ere  to  be  hoisted  j  whidk  tiie  of 
^emr^flie  patentee  0eema  to  coiMider  a  meiter  of  mudi 
importance.  .  • 

In  our  remarks  on  JSXm  Higgins'.  .patent  for  rigging 
yessels,  &c.  inserted  in  our  supplementary  Number,  vol.  1^ 
p.  466,  and  which  were  sent  to  the  press  before  we  had 
««  Mr.  Guppy'8  8pedtfc«ion,  we  have  itt  8om«  wrt  40- 
tioipated  oqr  account  of  his  inrention^  in  a  manner  that 
Sttfleieit^y  dbefMDi  imr:  go«>4  opmon  of  its  Taluable  pro- 
perties. And  we  shall  now  add  that  we  think  the  plan 
fmOMiy  tidnfitegeotti  for  idlribee  and  aft  ngfsd  tess4ls, 
Mldding  all  sorts  of  sfcofis;  cutters,  an!  deiboonersi 
ipom  ittf  4dmklin|f  the  lani  of  eaOs  thsiifnUhsre  all  tbs 
Mtaiftagse  of  kig^Nniib;  Mid  of  dss  sa^ 
kk  llie 'lledilemnieaii^  in  their  liftiti§f  aottqi^  and  ki  mvmcjf 
Other  tespeely  witfKmt  beiBg  subject  to  any  of  tlM»irift» 
eoufwienoies*^ 

-;  These  double  ip«»>iflasls^  or  sheaMoasts,  wiB  also  be 
m^ 4#M«t9«iifM  than  Mmmmt  umu,  and  this  Ie  a 
f«fi&lhcY^slttfffr  proportion  as  Uie  resssl  is  huger ;  and 
•ley  iMlt  ttk6H0fjef  cdlovr  of  *  dimabackm  being  made  itt 
ilie-niiinber  and  tfMDgih'Of  the  shMidi^  as  aUttsd  bf 
tiie.piEteiieei  irhieb will  fffodMe^fatikerea'raagv 
'  Tfele  hfltef  ^  9timr  ifo  ati  of  Of  ittioi^  weald  be  isaeli 
!ffci%ieed  ift#o  pair  ef  span  were  used  fbr  each  masi»  iiH 
i^tead  of  one  pair,  plaoed  so.as  to  forsa  the  oodinsa  of  • 
fyrattid)  tad'  fllSteMd  at  top  aiad  boUom  as  the  otfaem 
are;  wbidi' l^olttd  pi^aMy  prodoce  so  asucdt  stnangfth  lar 
feeisting  SIMMs  acMSS  ship,  dial  wkese  they  were  need  idl 
shroude  nhateoever  might  bo  safely  onntesd ;  and  tf 
course  aH  the  cost  of  tiioee  very  espensitre  artieles  be  saMd« 
^  The  appliottliOh  of  Aese  doable  epar^iaasts  a»  sbeate 
fbriiftii^  8^(>^*9  eppeeis  io.Mi  ee  best^  bat  a.fpiy 
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fteeondtiy  contttderation,  as  iheai?  are^ap  evaly  Sofm^.4Mt 
«l^ra  top-4[i«^t8  or  yards;  aad,  indeed^  i^e  aliauld  jMjt 
jbhii^'it  wordi  while  tod^ran^  the  liggmg.to*  use  tl^cpa 
ID  this  way  ;  but  Uie  facility  Qt  lojireruig  thtse  mate 
iwhich  the  jointa  afford  might  he  very  aendceable  i^  atyma^ 
and  would  be  peculiarly  useful  for  steanii^vessds. 


FaUnt  granted  to  Edwabd  Lees,  of  Little  2%urrock,  Essex,  Puh^ 
lican,  and  to  Geoeoe  Hauiion>  of  the  same  piace,  Brkk'maker, 
*  for  a  new  and  improved  method  of  making  bricks,  tSeVj  anid  oAir 
^  articles  mtuwfacfuMiffU^bHekieara.    IMtdTdnuBiy  1>  ISIS. 


t  In  the  machinery  used  in!  this  nmliiod  of  making  booki^ 
a  cylindrical  yessely  stirongly  hooped  withiron,  <tf  the 
nature  of  %  pug  mill,  has  a  rertieal'  shaft  made  to  rei»lfi^ 
hi  its  centre,  ftom  the  upper  half  of  irfiieh  pscgect  li^ar 
fatarmsy  at  equal  distances  from  eaeh  other  both  v^frtH 
eally  and  borizNmtally,  halving  spikes  psojecting  from  them 
upwards,  and  being  sloped  so  as  to  form  indifted  planes ; 
by  <whioh  means,  the  day  thrown  ha  «t  top  is  diwled, 
worked,  and  forced  downwards,  to  be  acted  on  innaifldar 
manner  by  eight  other  fiat  cmt^kers,  aottiefrhai  ew^dt 
that  project  horizontally  from  the  lower  past  of.  tife  saaM 
aode,  at  laqaal  distances  in  bath  direolsons,  like  the  si^n  . 

of  a  circnhirsiaircase ;  these  cutters  beii^Bkewisaslopedf 
besides  working  the  earth,  continue  to  preaa  it  d^^vosvaids, 
till  th^  force  it  out  into  two  square  cases,  placed  at 
opposite  sides  of  the  lowar  part  of  the  cylindrk»d  resseL 
In  these  square  cases  loaded  .pistons  more,  which  nra 
made  to  rise  up  by  the  action  of  cam  wheels^/  uiA 
fidl  down  at/the  end  of  each  of  their  revohatians  on  the 
day,  prMsed  into  the  cases  as  described,  so  as  to  force 
it  by  tiieir  weight  in  falling  into  the  brick«a|odds^  j^aoed 
beneath  the  cases  on  an  endless  chain^!  whidi  brings  the 
ampAy.oneaup  sncoessivdy  to  be  filiad,  aisd  at  the 
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tfane  driiwt^  t&o^e  ilrUicli  have  beien  tiled  firom  betieath  ^i 
eases.    -•»'-'  ^  - 

'  7\0'8epBmt6tit6clkyhlthem6uMsfix>mthere8t,  ^ 
knife,  turning  on  a  pivot' ut  one  end,  is  mttdef'to  pas^ 
brer  them  hdrizontdly/ jilst  a6  they  ate  b^hg "idc^ed 
away.  This  movement  of  the  knife  is  eff<^cted  by  the 
action  of  a  lever  and  slidin?  piece,  woiked  by  a  crank  in 
one  of  the  axles  of  the  general  machinery.  There  is  also 
a  sliding  partition  fixed  between  each  case  and  the  cylin- 
drical'vessel,  by  which  the  aperture  between  them,  for 
the  passage  of  the  clay,  can  be  regulated 'so  as  to  deliver 
more  or  less,  as  required. 

'  The  endless  chains  are  composed  of  flat  links,  connected 
by  pins  or  rivets,  and  from  the  links  studs  rise  up,  that 
enter  into  the  moulds,  and  keep  tiiem  in  the  necessary 
)K>sition ;  these  chains  pass  tyver^  hexagonal  rollers  at  each 
end  of  the  space  over  which  liiey  traverse,  every  face  of 
the  rollers  being  as  broad  as  each  link  of  the  chain  is  long ; 
and  on  the  same  axis  with  one  of  them  is  a  flat  disk,  from 
wfaieh  project  jointed  catches  in  the  lines  of  itSTadii,  which 
yield  to  the  motion  of  a  sliding  bar  beneath,  when  moving 
in  one  direction,  so  as  to  fall  into  a  groove*or  cavity  in  it ; 
but  on  the  iriiding  bar  being  Yetracted,  are  by  it  drawn  on 
s6  as  to  tam^round  the  disk,  and  with  it' the  hexagonal 
roller,  and  ihos  draw  forward  the  endless  chain  and  the 
moulds,  as  mentioned.  This  alternately  reversed  motion 
ofthe  sliding  bar  is  causedby  a  crank  on  one  of  the  shafts 
of-tbe  maclrinbry,  whidi  revolves  within  an  oval  fVame 
attached  to  the  bar.  The  endless  chains  are  supported 
just  beneath  the  clay  <»ises  by  two  common  rollers,  which 
sustain  the  moulds  above  them,  when  the  clay  is  being 
fbreed  into  them.  ^ 

The  cam  wheris  that  raise  the  pistons  in  the  clay  cases, 
4lie-ciadt8  that  give  motion  to  the  endless  chains,  and 
Aoie'  whidi'move  iheknivtes  for  cutting  .the  clay  over 
Hie^fittfed  moulds,  are'afl'connteted  by  shafts  and  wheels 
and  pinions  with  the  main  vertical  axle  in  the  cylindrical 


1^  Jkf9m^)fmP«f(m- 
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they  all  have  their  due  motion  regulated,  both  as  to  tWQ 

imd  de^jff^  u  uf  noft  9ml9bl#  for  the  operatiasyi  whM^ 
each  p^  U  ioti^pd^d  to  perform. 
J  There  heifu;  tvo  cHy  (^^  to  the  fyjiJAder,  it  it  to  be 
wdorpttopd  tW  all  th^  oth^  p«,rta  of  the  uppt^rMu  ave  to 
be  dpttbb  also;  and,  ifx  fact^  ia  the  draft  two  eiidlesi 
pbmos  ve  represei^  beoefttb  eaoh  <4ay  P»ae^  80  tb«^ 
foxkT  ippul4a  wUl  be  fiUed  altogether ftt^eoi^  by  the  ioacJbM»e,> 
.  The  piLTticulATS  of  the  oiachiiie  w»  dwcribed  m  for 
in^king  hncks ;  biM;.  the  patentees  state  diat  it  can  be 

easily  adjusted  so  as  to  make  tiles^  or  other  sinulaf  artideii^ 
pj  aUerfitiope  nrfuch  do  oat  require  partj^puter  ejcplaoation. 
!  Xlie  vertical  ^laft  of  t^e.  cylindrical  vessel,  wad  the  vi^ 
i^hioery  corme^ted  vfi^  it^  v  deseiibedy  iwy  be  tttnie4 
by  9k  horse^  or  My  other:  power  which  my  be  moe^  wof 
veuieftt.  :     .  . 

•  .  '  '  '  * 

The  machiaery  of  this  appamtus  seexns  well  de^igP^d 
for  effecting  the  several  mpvenepta  required  {  but  the 
contrivance  for  driving  the  clay  ia^  the  ynoulds  9ff^ 
to  be  defective,  a^^  fro^i  the  tenacious  nature  of  the  clajf^ 
the  pi^ton^  wquld  proba.bIy  be  too  much  impeded  iu  their 
piotion  in  the  cases  by  what  wpuld  adhere  to  them^  t9 
permit  them  to  fall  with  due  efficacy  q)i  t^eportioa  passing 
into  the  moulds ;  and  besides  this,  it  does  not  seem  likely 
that  the  machinery  described  cpuld  loijg  endure  the  cofir 
cussioqs  of  ;tbe.  violent  hammefipg  and  driving  of  the 
pistons,  without  receiving  great  ii\}uiy^ 

Several  patents  hstve  been  lately  obtaiited  for  epginee 
^  pf  this  nature,  which  shpws  that  the  attention  of  the  in* 
genious  is  directed  to  the  improvement  of  brick-fifuikipg ; 
Md  we  may  therefore  hope  thi^t  soine  of  them  wiU  en- 
de«^vQur  to  impfove  the  quelities  of  the  bricke  themselvefi 
j^  well  as  to  m$tke  them  more  eiq;>editio^4yf  .M^f^Vfi^ 
^ood  in^riels  for  their  wmpofii^iin^i  cm  Uig|WM9lW  XM* 
phinery  for  their  A»watiop«      , 


Jhmm  rfUi^  P«teiAb  IM 

^  rdmiy  too^^  jior^  of  tp^td|  nMbcA^i^  ff  i^fftmbU  to  dMff 
purpoies.    D&tei  March  So,  ld24« 

An  idea  may  be  ftmtd  of  tbe  appmitw.fiir  raiakif 
water,  which  is  ihe  object  of  this  patent^  by  suppouBg 
two  segments  of  large  eweleei^aeed  parallel  to  each  other, 
on  a  level  plane,  at  a  small  distance  asunder,  and  c(mi- 
aeetfMl  together  by  fimBiwork.  These  segaonti,  on  being 
depressed  attme  end,  woidd  ti«rat  die  otberr  and  wdald 
iBaiAtein  the  uotion  so  aoquiked  for '  soma  timet  on  Ao 
tame  prkpcipfas  by  which  the  osmtlations  of 'the  pendalum 
are  p^omed,  and  wfaieh  ha^e  boon  apjflied  in.  diis  tetf 
asanner  to  thecoiomoft  reeking  hoiseafot  children^  as 
wdlai  to  tiieic  eradles.  

From  these  segSMOlo  a  'feame*w<^k .  aseends/  whieh 
SQpports  troughs  that  rise  np  obliquely  from  side  to  side, 
the  lowest  haviiig  one  end  a  little  below  one  extremity  at 
the  segments,  and-  eonneoled  at  its  other  end  with  the 
lower  oztremilrf  of  the  kiezt  trough,  wUch  is  in  like 
teanner  joined  to  Aat  abo^e  it,  and  so  on  in  succession^ 
acooording  to  the  number  of  troa^is  used ;  the  ends  of  the 
tronf^s  open  sideways  into  each  other^  and  the  lower  end 
of  -tiM  lowest  has  ndves  in  its  bottom  for  flie  admisaaon 
of  the.water,  which  may  be  conveyed  to  it  by  a  small 
eaohl  passing  between  and  beneath  the  cnnred  segments. 
in  this  apparatus^  when  Ae  end'of  the  lowest  trohgh  is 
dipped  into  the  water^  a  portion  off  it  enters  into  it  ihrongh 
th^  valves ;  the  rodiing  segments  being  then  depressed 
at  the  other  end  uatil  the  lowest  trough  slopes  in  the 
oihev  direction,  the  water  will  i:an  down  at-that  side^  and 
put  of  it  will  go  into  the  «id  of  the  second  trough, 
which,  at  the  next  oscillation,  will  pasa  ivom  it^in  lika 
aaanner  into  the  third,  and  from  tha^  at  the  third  oscilla- 
tion, into:  the  fourth  tfoagh,  and  ao  on  through  the  other 
tfoughs^  till  it  is  delvvetedr  out  ait  ^0  -top  into  Aa  sforii 
or  pqpe  wliich  is  to  convey  it  whoio  tm^* 
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The  my  oUi^  attdiciott  4k«a(Sd«>r  lie  tcddgliA  W  m 
sloping  board,  placM  abore  edch  of  their  ettds^  to  prevent 
the  w&tet  from'  being  daiahed  out  over  tliem  by  the  motion 
of  the  apparatos ;  by  which  we  may  infer  alto,  that  die 
trongha'were  iBtmded  to^be  open  aitop. 

■  n  I     '   ■      I  ii  I  .     t  .  J 
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We  have  teen  m  descMptiea  t»f  an  engna  fior 
waslev  byrra  aimifair  anc^oesaion  of  trou^,  on  an  e«i» 
ciUating  prinoiple  like  thia  inventiea  of  Mr.  ddNoiAl  (tt 
the  best  of  ourtreiMrileelaoa^  in  the  ooUtetion  palfUAed 
1^  the  French  Acadeniy) ;  but  having  bad  a  drawbg  of  it 
lying  by  U8  for  many  yeaxa,  we  cannot  be  nualaken  as  te 
the  fetct*  We  think  also  that  we  hmve  seen  a  similar  mspi 
dhine'desoiibed*  in  Le<^ld's  ccrileetien. 
.  Themachinei  however/ first-motioned,  was  hun^  on  a 
pivot  or  axle,  at  tl)e  top  of  a  high  frame,  so  that  its  oiscil^ 
lations  were  moire  precisely  performed  in  the  manner'  of 
liioseiof  a^peadukun,  instead  of  being  effected  fay  rocking^ 
Mllhose  of  the.  machine  deseribed ;  and  the  lower  end  of 
each  of  its  tiou^s,  above  the  first,  descended  a  litde 
below  the  top  of  that  next  beneath  it,  by  which  die  water 
was  prevented  from  running,  back  again-  in  the  sane  tuNigk 
througk  which  it  bad  passed  in  a  fooner  osdUatioa. 

The  same  effect  would  be  still  better  produced  by  mdvea 
placed  in  close,  troughs  or  tubes,  which  would  Imve  the 
additional  ^advantage  of  causing  *  the  momentum  of  the 
water  to  assist  in  making  it  to  ascend  at  each  x)acillatioil^ 
and  which  would  be  eflbcted  still  better  if  the  tubes  were 
curved  roimd  at  .each,  turn,  instead  of  joining  each  other 
at  acute  angles,-  as  represented  in  all  the  dmwingt  of 
machines  of  this  kind  which  we  have  seen* 
-  In  machines  of  this  nature,  each  of  the  upper  trougiM 
must  be  made  shelter  than  that  beneath  it  as  they  ascend ; 
those  which  swing;on  a  {uvot  would  net  act  at  aU  if  not 
made  in  this  manner^  and  thfiee  on  the  roGkang.coni^liipin- 


fiiDii  WovM  he  %if  liMTy^  aild  wovM'tiiiiible  otar  «t  ttc^ 
fijnt  oscillatioiiy  if  this  precautioQ  were  neglected. 

Tbe  swiBgiiig  fiMMAiiiie  seems  l&ely  to  moTe  with  less 
itmtaaoe  tb^  tjie  teckiBg  maohiiiey  and  ia  otiier  reflects 
to  deserve  Ae  preferenee.-  Bat  in  fao&  t  machines  the' 
weight  of  the  water  to  be  lifted  in  each  oscillation  wonld,' 
it  appears  to  us,  be  mach  more  in  proportion  to  that^ 
delirered  lit  tbe  top  than  in  a  common  pomp,  while  Ibe 
sacpense  of  Atf  iqp^piiatns  woaii  be  vastly  greater ;  and 
this  is  probably  die' reason  that  this* metibod  of  n^iag^ 
jsnUft  nif&t  came  ifito-ooaunon  ase,  ihoagh  the  ^Bnlt^ 
teaebkie  was  pnUtcIy  known  in  lihe  time  of  Louis  XIY* 
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FaimigraiiiidioTKOMJ^  Pabkik,  of3aehe$*rm9,  4Xfy'ro$d,  Mid* 
•   ^9ft»,  Menk§nisjhr  a  imdeqf^fionpig  pa^ 

etrjta^  manner,  whereby  the  drt^  ,qf  waggont,  carU,  coaches,  an4 
'   other  carriages,  ufacilUate<L    Dated  March  :d9>  1825. 

The  method  of  paving  parts  of  roads^  fbr  which  this 
fNtteitt  has  beefa  gmnted,  consists  in  forming  two  piaMllel 
rows  or  Unes^  -of  hard  materials^  at  a  proper  distance 
asunder  to  support  the  wheels  of  loaded  carriages^  which 
distsnce  must  be  regulated  by  the  medium  length  of  their 
axles,  thus  forming  a  tiaek  or  wi^  for  them,  similar  to  a 
rail-road. 

./  Five  varieties  of  this  method  are  described  by  the  pa- 
tentee ;  the  four  first  relating  to  stone  rail* ways,  and  the 
ifth  to  a  compound  rstUway  of  stone  and  iron. 
'  In  all.  the  methods  of  making  the  stone* ways,  long 
blocks  of  granite,  of  a  suitable  breadth  and  depth,  which 
latter  is  not  partioulanzed  (but  probably  need  not  exceed 
a  foot  either  way),  are.  laid  level  in  the  manner  mentioned^ 
and  when  die  ground  is  soft  must  have  sleepers  of  stone 
or  other  fit  matmal  pinoed  beneath  their  joints ;  but  whea 
the  ground  is  .hardeoon^,  ^o  modes  of  jointing  these 
9toiiea  (in  which  the  differences,  of  the  four  first  varieties 


without  ai^y  fUegerg*      , 

la  the  &st  ttode^xif  >9ia(iiig  thVstam  bl9i^ 
^f  ^ach  bloak  is  to  be  eut^  so  as  to  fbn^  a  pr^eQtiag  angLs^ 
of  e<iual  sides,  aad  the  a^er  eodso  as.to  foim  a  r«p- 
eateriag  or  hollow  angle  ;af  the  spme  dHiiei¥ffnns>  ia  ths 
9^e  rcal^ecl  the. ''  bird's  js^outh''  joiot  by.  stpne  cattffs* 
.  In  the  second  miethv4  ^  P^ity,  of  a  sqaafa  ^  oyltlifr 
4rical  fonn>  is  oat.  i^  ^I^e  middle  of  the  ei«ds  of  each  stone^ 
and  a  pieoe  of  ir9n;  f^iafid  t^  fit  iU  w^ich  b^iny  lodged 
jfi,  its  plfce,  wbep  ,thQ  tptoms  are  Ji^  U^th^r,  will  kee|^ 
theA  fiom  moTu^  singly,  in:  any  direotioa  firom  tb^  Una 
in  which  they  are  fixed.    The  patentee  prefers  cylindrical 
cavities  and  plug8»  on. account. of  the. greater  facility  of 
their  formation. 

-  Ih  Ihe  thitd  method  a  horiaodBtffilgioove  isoatfieKMlfc 
ia  tbe  middle  of  the  ends  of  each  sttme,  anda  oorrespoiidiiig 
piece  of  iron  or  hard  stone  is  prepared  for  it,  which  will, 
when  in  its  place,  cause  the  stones  to  support  one  another 
at  Ib^r  exjtremitidB* 

:  Ia  the  fpurtb  metbod  two  grooves  are  to  be  out  at  ihe 
tods  of  e«ch  stone,  oros^iHg  oaoh  otb^r  at  r%bt  aaglM  in 
tlie  middle ;  and  erosses  of  ee#t-iron  ai^  ta  be  made  of 
•nitable  dimensions  for  them,  whioh,  placed  ia  a  eioaalaf 
manner  to  the  other  pieces^  will  equally  prevent  the  stoMS 
from  motion. 

The  fi^  variety  is  composed  ^of  pieces  of  cast-iron, 
about  80  feet  in  length,  of  Uie  same  breadth  as  the  stones 
mentioned,,  and  of  a  suitable  thickness,  which  iron  pieces 
)sre  to,  be  laid  on  blocks  of  stpne,  phiced  in  paraUtl  rows 
like  tfa^  others ;  and  screw  bolts  are  to  be  passed  throngli 
the  iron  plates  and  stones,  at  proper  distances,  tiie  heads 
of  the  screw  bolts  being  coantersnidL  in  the  plates,  and 
tiieir  other  ends,  drawn  tight  by  nuts  pressing  against  tha 
ondsrsides  of  the  blocks^  which  in  thia  mode  may  ba 
Miade  of  a  softer  and  cheaper  sort  of  stoB6« 


injiie  h<hh4  K«port  pf  tfip  4?fqm1*^  ^^  ^  Qpu«e  of 
jMpffiod  jn4  florei^c^r  and.  fQip»§  other  citUa  i«  Itaijs         , 
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Po^^n/  granted  to  Henbv  iAH^t^of  Colmrg  /%^  ^f^tlM  GfrYCfb 
near  Birtntngham,  JSnginefr^  jfor  imjprovemenSs  in  apparains  f9r 
diving  under  loaier,  which  appafQius,  or  parts' of  which  apparqtu^ 
are  t^jjUcahle'to  other  purposes*    Bated  May*  ifl^  I92b, 

.  T0«  ^ipg  wpaix^^f  .of  M|r*  J9in#0  coasi9to  pf  two 
jMurto^.tb^  flTjefti.  for  th^  dijir^,.a^d  »  vessel  for  Jiolding 
OQud^^.  w>  ooi)8trupt^d  JO  AS  to  aurronnd  his  body 
ibom  the  brwst'to  tfaejiij^s.  The  dress  consists  pf  ft 
.^^hehnet"  of  copper,  or  of,  sole  leather  coated  wii^ 
.varoi^  \  oi^  accordipg  j;o  th^,  drawing,  bis  head^  shoulders^ 
^aadgmit  part  of  his  breast,  %re.  enclosed  in  a  case  formed 
,^  one  of  these  materials*  Opposite  the  eyes  in  this  case 
.fk  strong,  pieoe  pf  glasf^  is  fixed;  for  the  diver  to, look 
ihro\^(^ir  and.to  hs  low^r  pfr^.is  fasijened  what,  may  be 
fial)ii)(Lthe  pant^pons  of  the  div^r^  reaching  to  his  ancles, 
jpnadepf  leather  and  rendered  waterproof^  .while  a  pair  of 
jl^vea  of  the  same,  material  protrude  from  its  shouldeni, 
i^iod  -extend  to  his  wrists*  This  dress  is  fastened  round  the 
jyuDgtbsiimd  body  by.  various  straps  or  belts ;  one  on  each 
^da.a^  wristy  one  pn  the  upper,  part  of  each  thigh,  one 
Q\k  ti^e.iiipper  part  of  each  arm^  and  one  round  the  body, 
jjilit  above.  ti^hip%. 

t .  Tb^ia'is  a  variftn^  between  the  te^tt  of  the  specificatipp 
jmd  i^  difiviBS  as  tn  this  dress,  which^  however,,  is  fip/t 
.T«iy  material,  .bt^m  **deiHW»Pti#»  of  itwa  chi#% 

•UII4vW  iW*  •MflP*^  r  ..  .  .   ,.  
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-  T^e  «ir  Teasel  M'ebvSj^Med  of  two  Mkm  eyfiadMi  of 
metal,  placed  one  wtmbiihedthery  and  of  such stteiiidl 
to  leave  a  space  bctweeb  thfeA  four  or  1Lr%  mhcB  Hctoss, 
l£e  <^pacity  of  tte  tnii^r^oiie  bc&nig  Boffieient'to  admit  thb 
^hodj  of  flie  diver,  and  tbeir  deptli  about  iHiat  wodd  'eib» 
tend  from  a  little  beneath'  his  tmns  to  near  his  MpjoiMft. 
These  two  cyfiniden  are  joined  together  by  fenr  or  moite 
horizontal  paititions,  at  equal  ^stances  from  eadi '  otter, 
which  &  front  are  united  to  as  many  pair  of  flanches  Uisifc 
project  from  the  front  cylinder,  the  intention  of  which  mi 
to  render  the  whole  vessel  very  strong,  and  every  eattenml 
part  of  it  is  of  course  made  scir  tight  "- 

This  air  vessel  is  slipped  on  the  body  of  the  diver  from 
below,  and  is  then  fastened  by,  straps  over  his  shouldefs; 
from  its  upper  part  a  tube  of  caoutchouc  ascends  to  the 
front  of  the  helmet,  a  litde  below  the  moiith  of  die  diver, 
where  it  is  united  to'  thie  liefanet  by  a  unioh  joiiit^;  and 
where  it  issues  from  the  vessd  it  is  fumisfaed^wfth  a  codf, 
by  i?hich  the  diver  may  supply  himself  with  air'  itt  he 
ehdoses ;  oh  the  top  of  the  helinbt  is  a  thbrt  iube,  with  it 
*  valve  opening  outwisirds;  and  pissed  down  by  a  spring; 
from  this  shbrttube  a  pipe  descends  within  the  helmet  to 
a  l^vel  with  the  mouth  of  the  diver.  Where  a  flexible  tub^ 
joins  it,  furnished  with  a  mouth-piece  of  bone  or-iii^oiy 
for  his  use.    The  air  vessel  is  to  be  filled  with  afar,  com- 
pressed by  an  air  pump  to  a  degree  equal  to  thirty  iimea 
the  pressure  of  the  atiposphere,  or  -is  to  contain  wliat  h 
called  *'  thirty  atmospheres,^'  which  the  patents  c$it4^ 
lates  will  be  sufficient  for  the  supply  of  the  divel*  for  oM 
hour;  and  for  the  adinission  of  this  air  it  has  a -short 
screwed  tube  fastened  to  its  upper  part,  by  which  it  mtfy 
•be  connected  with  the  air  pump  by  pipes  with  union 
joints.    A  spring  valve  or  a  cock  beii^g  tiien  fixed'  to  the 
upper  part  of  the  breast  of  the  copper  case,  by  which  the 
-diver  can  let  out  some  of  the  air  if  he  finds  it  too  inueli 
compressed,  and  some  weights  or  bags*  of  shot  being  sue* 
pended  from  thp  bottom  of  the  air  vesseli  to  overcomie  ito 


die  direr. luHh.tbw  only  t^  g^tiiito  it,  J^ud^le  on  bis 
•k  vessel,  biace  bis  belts  and  stn^ps  t^l,  take  hx^  aip 
I^'ia'biS)iBoalb|  aod,  detfpeMlip£  into  t^e  water,  pro- 
teed  tQ  ajgti^i^  *i|0(  fopgetting  to  t^ewitb  bim  a  pole* 
aM,  wiib:  wl^ch  tbe.flgnre  ii|  tlie  [drawipg  is  anned^  we 
swf^pose^r  defen^  figio^st.  sharks  or  otber  mqnsters  of 
Hkigk  deap*  that  mgbt  cjbmee  t^  ooi^e  to  peep  at  his  sub- 
purine  costjaiae  soa;iewha|'nefurer  than  img;ht  ^e  agreeable.. 
/  The  .pa^tee  stately  in  cpncloding  lus  specification, 
tbat.th^  apparalm.4^4c^^d  n^ay  also  be  used  foi;  de« 
aoendiag  ifitot  nines,  or  Qther  places,  where  the  air  is. too 
impare to b^bi^sathed ifvithsf^fely. : 


.  We  shonldhaye  hoped  for  something  better  firom  th)B 
jngepnity .  whicJ^  t)ie  patentfp  has  evinced  in  some  of  hip 
pdier  productions  than  tfais^vacy  imperfect  apparatus,  and 
^Ten^this  coin)unf4fit>m'diflrerentfouroc»^  some  of  them 
of  very  old  stppading. 

In  the  20th  plate  of  the  second  yolume  of  Dr.  I)<ef»guir 
lier's  Lectures  on  Natural  Philosophy,  published  in  1763, 
may  be  seen  a  good  figure  o£  the  diving  helmet,  added  to 
a  little  more  armour  of  the  same  description  ;  and  as  to 
the  idea  of  supi^ying  a  divii^  apparatus  witboQmpressed 
air,  Mr.  Healy  has  long  since  anticipated  the  patentee^ 
in  actually  putting  this  method  in  practice,  as  may  be 
seen  in.  the  interesting  account  which  he  published  ire- 
Specting  this  ingenious  and  successful  experiment  *  in 
vol*  XV.  p.  9,  of  the  Philosophical  Magazine. 
\  The  idea  of  a  diving  dress,  somewhat  similar  to  this,  is 
to  be  traced  to  still  more  remote  periods  than  those  men- 
tioned,,of  which  we  shall  only  instance  that  described  by 
fiorelli,  of  which  we  have  a  copy  published  in  1686,  in  a 
print  of  which  the  diver  is  drawn  as  well  equipped  at  least 
as  any  of  the  cetaoebus  fishes,  for  abiding  beneath  the 
ascending  and  descending  iQ  it  at  pleasure,  noc 


rery  tct  of  wbieh  he  i«  reprMMtid  'iiMkiii^  iJqpUfw* 
^ess  ftpparenfly.  -  9 

Two  giMt  AifbtvXiiM  wilMiii^ 
desctibed ;  ^rat,  how^  thf  ttdco  them  waltr  %lil»  woA 
secondly^  how  to  g^  inte^  them  dlicrnvlfids^  wi^Mt  to* 
utroyhig  that  ementkil  qoiMty.  We  eeai  heidly  AWc  Ito 
patentee  serious  when  hb  ttietttione  beto  rotmdlkfrbo^ 
and  limbe  nn  being'  sftfflcieiKt  for  keeping  ««l  Ike  ««Mv 
imless  they  were  drtwn  00  tight  ae  to  endanger  tflopping 
ihis  circulation  of  ^  blood,  and  p^t  the  w«Mr4b  tei^ 
tttre ;  nor  will  the  dompreeeed  dr  be  more  eaeify  ^enfitii* 
by  this  dress,  than  the  Wfltter  be  pf erented  Arom  6nlei^i|ig»> 

Among  the  other  defects  of  this  diving  dress  it  should 
be  noticed,  that  the  glass  in  the  front  of  the  helmet 
would  soon  'become  opaqte  by  the  breadi  of  "dM  dhrer, 
H^hen  under  water,  and  that  if  the  tnontl^ieee  fdl  tnm. 
his  lips  he  could  not  possibly  replace  it  niiile  there.  Tll# 
apparatus,  however,  might  be  foand  serriceaUe  t&i 
entering  mines  (as  mentioned),  and'hedeM  akO  infalCN 
pient.  conflagration. 


• « 
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Middlufx,  JSngimeer^  fir  imptQvemenis  ti|  ImUdinf  or  ooijwlr^iiyt 
$hip$s  houHs,  and  Qiker  bmldrngi*    Patid  Juo«  88^  18^, 

The  method  of  building  ships  comprised  by  ihis^tent,* 
consists,  principally,  in  shajping  the  timbers  or  ribs  in  € 
peculiar  form,  and  uniting  them  close  togeiher,  Hdeibayi^ 
by  screw  bolts  and  nuts,  so  securely,  that  the  vessel  might 
be  floated  before  being  planked' if  it  were  desired.    ' 

The  ribs,  as  regards  their  form  sideways,'  dfe  to  b^ 
made  tapering  from  the  bottom  upwards  in  the  wfi6te  of 
the  Trames,  from  the  fidh  or  sixth  from  midship'  bbtM 
towards  and  at  the.head'and  stern  of  the  vessel ;  thfe  coh- 
sequence  of' which  fdrmatidli,  added  \o  thdf  te§ii^  put 


Amufk  $/itm  9mmi^  t^ 

f|paat^r4dei  tlieiviti<diiititl6ik  will  inerease  more  and  more; 
M  lli^y  are  more  nmote  from  the  midship;  «mtil  tie  last 
timber  «t  boik  ends*  will*  htfre  iti  upper  surface  heri^ontaf, 
M  ea  a  lerA  Wkh  the  upper  deck*  The  shape  df  th^ 
timbeni  in  l^e  other  dit^tipii,  ftom  the  iastde  to  tb6  out^ 
aid6|  Of  their  moulding,  is  ih  the  midship  to  be  nearly  the 
«tae:  fls  in  other  "Tseeels ;  but  from  thence,  inbothdifeo- 
lioM>  tfie  frames  (or  sets  of  connected  tinA>ers  aorossHithSp) 
«r6  ofily  to  be  made  less  deep  as  they  approach  the  ex- 
Hfemities,  while  they  preserve  their  other  dimensions,  til 
they  rise  abore theparts  sloped  from  the  bottbin  upwani, 
after  which  f&eir  KnmiB  to  be  thatbest  suited  to  their 
«6speotite  positions ;  those  at  the  bow  being  shaped  ac- 
cordhif  to  the  outline  most  usual  for  that  part,  and  tfaos^ 
at  the  st^m  beiflg  formed  agreeably  to  the  outline  most 
i^prored  for  tound^^stemed  vessels.  Tliis'  miethod  wiil 
maintain  the  arehed  figure  through  dl  part^  df  the  hull; 
from  which  the  patentee  expects  such  'vast  accession  of 
sitrength,  Aat  in  his  opinion  no  stonns  can  bilge  orsinlc 
vessels  thus  constructed ;  and  even  if'  driven  on  shore, 
they  will  still  remain  unimpaired,  bidding  defiance  to 
winds,  waves,  and  rocks. 

Vessels,  in  the  stfite  described,  would  externally  pre-; 
BSnt  a  very  umumd  shapes ;  but  the  patentee,  not  intending 
that  this  should  be  the  case,  directs  that  both  extremities 
of  the  vessel  shall  be  drought  to  the  usual  forms  for  those 
parts,  by  the  aAAition  of  dead^4oooii,  as  it  is  called,  bolted 
or  trenelled  ,tO  the  frames  and  to  itself ;  the  keel,  keelsou, 
stem  post,  and  stem  post,  being  first  property  arranged, 
and  bolted  firmly  to  the  other  parts. 

The  individual  pieces  of  the  timbers  are  to  be  disposed 
so  that  their  joinings  may  be  reciprocally  opposite  the 
nuddle  parts  of  the  pieces,  nett  adjoining  at  both  sides, 
ot  so  as  to  bn0kj0in^8,  as  it  is  called,  and  the  screw  bolts 
f>y  which  they  are  to  be  fkstened  together  sideways  beini 
iMde  iritii  «{ii«re  threMls  and  laige  nuts,  lutd  fbnishci 


w^  yeiy  broad  ^iMbem  et  botb  eiid»»  aiie  ^Nwbeto  )Mj00g 
enough  to  pass  thrcHigli  two  ribs  sideways  ^  aiiil*.W(>l« 
each  piece  of  the  timbers. is^  pat  in  its  pl^QSi  as  mwy .bolts 
are  to  be  driven  through  it  as  will  be  i^^iuaite.  fojr  jtoe  {pn 
of  the  piece  that  is  i^ext  to  be  placed  beside,  it^  mpr^.thaa 
jMie  half  of  their  length  projecting  o^t .  sid^ways^ .  apd 
proper  cavities  being. previoMy  made  in  .<h0  tinpib^ far 
the  bolt  heads^and  their  washenu  l^ie  piece  b^g.tbaa 
scarewed  up  tights  holes  are  to.be  boniMl  ia  the.iM|XtjpHMi* 
.which  is  to  be  fastened:  beside  it^.correapQ^dU^  to  |^ 
projecting  bolts  just  m^entioned,  and  bolts,  fpr  thp  ensuing 
piece  being  first  put  through  this  last^piecey  similiMrly  Ip 
that  precedingi  it  is  then  to^  be  driveii  0n  up0n'tjbe  bolita 
projecting  from  the  pieces  la^t  fiau»tened  up ;  washes  being 
th^n  put  oyer  the  ends  of  these  bolts,  the  nuts  are  to  be 
screwed  tightly  on  them^  cavities  being  also  made  fo|^ 
the  nuts  and  their  washers  in  eitheir  the  timber  being 
fastened  on,  or  in  th^t  which  is  to  be  next  fastened  beside 
it,  according  to  the  length  of  the  bolts ;  the  heels  of  the 
timbers  are  to  be  mortised  and  secured  together  by  iroi^ 
keys,  and  the  timbers  themselves  are.  to  have  gft)oves  cut 
along  their  sides^  exactly  opposite  to.  each  other,  in  which 
soft  cords  are  to  be  laid  before  they  are. finally  screwed  up, 
which  will  tend  in  themselves  to  keep  cutwater,  and  will, 
besides,  keep  the  calking  from  penetrating  too  far,  which 
is  to  be  driven  in  between  the  timbers  beCore  the  planks 
are  put  on ;  which  planks  are  to  be  fastened  on  in  the 
usual  mapner^  being  however  made  much,  thinner  than 
customary,  as  the  patentee  asserts  that  the  great  strength 
given  by  the  mode  of  fastening  the  timbers  described, 
will  make  any  addition  of  strength  from  the  planks  quite 
superfluous.  The  decks  are  to  be  constructed  in  the  same 
manner  as  the  sides  of  the  vessel,  by  pieces  of.  timber 
screwed  together  sideways,  reaching  acrpss-ship  in  the 
direction  usual  for  the  beams ;  and  square  pieces  of  laigfsr 
scantiing  are  to  be  bolted  fore  and  afl  to  the  sides  of 
the  vessel,  from  head  to  stem,^  cloi^e  beueadi  where 
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4h«  -  «>ttetutieB  of  the  dedc  tdobcrs  artf  to  vftmd  (• 
Mpportthem. 

'  Thete '  deik '  imbei^,  not'  requiring  to  be  more  than 
.»eyen  or  eight  indies  thicki  will  occupy  much  1^8^  space 
bsitweeik  decks  'lhan:the  beams,  qarlins,  and  ledges  of  the 
jdres^i^  deck  frames,  andare  to  be  tied  to  the  sidles  oJF 
tfte  Tdss'el  by  iron  fastenings,  reaching  quite  across  ftom 
Bide  tor  eide,  at  intervals -from  each  oth^  Of  about  fiyie  Or 
aixihet  Each  of  these  ironrtie^is  to  be  formed  of  two 
pieces,  connected  together  in  the  middle  by  dove-tailed 
j<Httts,  and  are  to  have  strong  iscrfews  cut  at  their  ex* 
trtaitiejs,  which,  passing  through,  the  sided  of  the  vessel^ 
are,  to;  be  drawn  tight  by  stipftg  nuts,  Icdd  oyer  wash^rs^ 
The  deck  timbers  are  ^so  to  be  stiffened  by  iron  trusses^ 
placed  at  about  the  same  distance  asunder  a^  the  ti^s, 
which,  are  to  consist  each  of  two  pieces  of.  squpe  bolt 
iron,  passing  obliquely  upwards  frbm  the  lower  sides  of 
the  two  ends  of  the  timber  next  them  to  the  upppr.edg^ 
of  its  middle,  and  are  secured  by  iron  keys,  driven  .int<| 
the  deck  timbers  at  the  places  mentioi^ed,  from  giving 
wily  :olr  starting  from  their  places.  The  deck  being  thus 
prepared,  strengthened,  and  fastened  to  the  sides  of  th^ 
ttesel,  is  to  be  itfleiwftrds  covered  wi A  thin  boards^ 
roAning  in  the  usual  direction,  and. nailed  or  pe^;e4 
down  upon  it.  ^ 

.'  The  toethod  described  for  forming  the  two  extremities 
of  the  veteel  is  fiur  the  besl^  in  the  opinion  of  the.patentee ; 
bAt  he  states  that  in  those  parts  the  tind>ers  may  l^e  also 
Qiade.  of  their  usual  shape,. from  inside  to. outside,  or 
aoros»*ship,  and  only  be  shaped  sideways  as  before  di-* 
lected,  narrower  at  the  upper. ends  than  at  tbe^oor 
timbers,  which  would  not  require  so  much  d^ad  wood  ia^ 
the  other  method ;  but  these  would  not  have.the.advanUtge 
of  the  arched  form  of  timbers  in  those  parts,  which  h^ 
raj^poses  would  hare  the  wondei^  .effects  already  recite3« 
All  other  j)ar^. of  the  .vesielj  npt  parti^idaclymepttio^iedit 
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%re  to'bt  nudB  in  the  fllaaber  moil  tpprcrriril  fc^txpe* 
lienced  shipbuilders. 

*  Hie  method  of  btuldiog'  hoasei,  dtmeted  bjr  .the  {Mt- 
te&tee^  ie  an  epplicatioii  of  Ike  part  of  that  wid  in  Us 
filan  for  bailditig  shipe^  ia  irUch  tapeiiBg  ttadbere  mtk 
tised,  narrower  at  top  than  at  bottom ;  the  fnmly  baok^ 
tad  eided  of  the  house  are  to  be  constmcted  of  stmi^ 
thnbers,  sloped  in  this  manner,  proper  aperlnree  being 
left  in  them  for  the  wmdoivs  and  doors.  This  mode  of 
building  will  give  the  house  the  form  of  an  obtruneale^ 
pyramid^  il4iioh  mil  be  best  to  preserve  it  from  the  aclidii 
of  the  wind,  houses  df  this  kind  being  designed  by  tiie 
patentee  for  such-  parts  of  the  We^t  India  Islands^  and 
other  places,  as  are  subject  to  hurrtoanes. 

These  houses  are  to  have  but  three  stories,  two  abovf 
ground,  and  one  nnder  groundy  or  a  oeUa»  story  $  and  te 
secure  them  still  further,  piles  are  to  be  driven  into  the 
eellar  flo6r,'  beneath  the  four  comers  and  otberpaMs of 
Ae  fdundation  of  the  timbsi  walls,  to  which  these  asi^  te 
be  finnty  belled,  the  earth  alio  being  filled  in  elose  te 
file  sloped  %ideB  of  the  eellflfr'  story,  and  rammed  )ti|^l( 
trilLittciSease  the  stability; 

'  Tfce  floors  of  the  hotise  are  to  be  formed  as  the  decks 
6f  the  ship  described,  of  eiraight  pieees  ef  timber,  mnnmg 
quite  across  the  house,  and  are  to  be  supported  at  each 
ind  by  square  tiidber  of  larger  sise,  laid  horiaontaUy,  and 
bolted  to  the  sides  of  the  hoase,  and  the  ends  of  the  floee 
timbers  are  then  to  be  bolted  4own  on  them.  All  the 
timbers  of  the  walls  of  the  house  and  «f  the  Axm  are  te 
be'  laid  dose  together,  and  to  be  fkstensd  to  each  other 
ilideways  by  screH^S  add  -nutSi  in  the  same  way  as  the 
timbers  of  the  ship  beferMnentibnedr        ... 

The  rodf  IS'  to  be  made  as  the  floors,  difieringonly  frooi 
fbem  in  ha^ng  a  foil  of  about  9  inehesacioss  the  houses 
to  throw  off"  the  rain.  This  roof  is^  to  be  covered  i^itli 
kad,  which  is  te  lap  aver  the  ttdes  a  Kttlew«ji^  where  it 
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'mt»hmwia:wmki»i,UiA%hi^i  ihiling  ui  16  ba  iuitToiBil 
it^Wlliflliif  blawa  twAy  by  the  wind  caabo  Munly  nidaotdi 
33itt  ■fimi'nf  inlrriifirni  bMireen  the  timbmi  of  the  homra 
«M  to  be  well  -ewdhed  et  both  rnxduen,  and  the  whole  ie 
jkheiiiloiie  5veUdene  orar  Quteide  with  Parker^e  oemenfty  of 
eoMe^tfaeew^ltoi^{»HK)foe&Mvitofeqiialdiirabil^  Iberaet 
of  the  hoQie !  iiiiUb  18  tO' be' foneed  as  shall  seem  beat  to 
Urn  hoilder ;  the  efnaie  pieces  timi  sappoit  the  faften  ^ 
Ahnbemof  the  fldom  nmy  be  mettlded^to  look  like  condces  $ 
«bd.b]rwaiiisodtiag^.(tf  0ilief>;ii^ethods,  the  ^ides  of  thO 
toomaflttiy.ha.made  peipendionlar»  ae  repiesentod  in  the 
^nMilBg:of  lyift  specification^  to  teka  off  the  awkwaid 
ffihcfe  whseh  ^e  inclination  inwwds  of  tho  titnbes  walls  of 
thohonse  would  odcaatbar 
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?  9*he*  patentee  eomuenqee' his  speciflcatioa  with  raDMnha 
ion  the  :weakntee  of  the  common  method  o£  oonstnietang 
ahips,  in  which  we  for  the  most  part  entirely  coincide 
wvlhhim^  ezoeptas  to  what  he  says  reliitive  totrennela 
jmA  to  planking ;  the  power  whidi  the  trennela  produce 
'by  their  pontion  and  by  their  numbers  not  seeming  to  be 
iLnown  to  bias/  or  tiiat  whidi  the  planks  gt?e  to  be  .4nfy 
<appffeoiatad*  * 

The  greattot  strains  which  u  ship  expeaei)css  -  on  tte 
«ea>  am  when  inhigh^wares  the  stem  or  head  is  left. un- 
supported, or  but  inadequately  so,  by -the  water ;  and  so 
•fcr  frees  this  .bdng  provided  for  by  those  wthodiseci  the 
-building  of  lasge  ships,  t?hioh  arcmost  exposed  to  it,  they 
Aovoiload  those  parts  witkjupp«r  worhs  and  guns,,  the 
weight  of  which  tend  continnally  to  tear  the  vessel  asuuder 
«tt  ^  middle,  so  that  there-is  not  a  single  vessel  thus 
built' wiiose'  extremities  do  not  dip  down.  oonaidBmbly 
•befewtha  line  on  whidi  they  were  ooostructed,  or  become 
whatthe  sailors  call  Aii|gfHi,.^am  their  floors  risipg  up  in 
the  middle-  like  ti^  baofc  of  a  hog»   This  matter  being 
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duly  cohsidered/  it  will  be  eiodent  Aat  a  »lupTdj[wt<s 
fitren^  principally  lengdiwayt,  orfofeandaft,  andtbai 
it  ia  on  tbe  support  of  the  phodcs  diat  it  eniirriy  depends 
for  due  8t0engtli«    For  thit  reason,  any  plan  wlubk  pro* 
po86B  the  diminution  of  the  pfamks,  without  providing 
other  means  of  giving  support  fore  and  aft>  ainsibeen^ 
dently  erroneous ;  and  that  of  the  patentee  seems  to  us 
to  be  precisely  in  this  poedicament,  the  screws  afioiding 
no  due  support  in  this  direction ;  and  the  strain  upoa 
them  being  lengthways ;  and  bolt*  iron  being  known  te 
yield  or  become  wire  drawn  by  such  strains/ they- mnst 
tend  to  become,  loose  by  the  working  of  the  ship  in  stormy 
weaiher>  so  that  it  appears  to  ns  that  this  method  of  dap 
building  would  be  really  weaker  than  that  in  common  usc^ 
instead  of  having  the  prodigious  strength  which  the  pa* 
tentee  supposes*    Furthermore,  if  a  timber  becomes  do* 
cayed,  a  very  common  occurrence  at  present,  what  is  to 
.become  of  a  vessel  built  on  this  plan  ?  Each  timber  being 
fastened  to  two  others  only,  the  whole  connexion  is  thus 
like  that  of  a  chain,  in  which  the  failure  of  a  sin^e  link 
destroys  the  support ;  so  that  if  a  ^ogl^  timber  fails,  the 
link*like  connexion  must  be  at  once  interrupted,  and 
nothing  in  the  construction  of  the  vessel  remaining  to 
supply  its  place  (the  planks  being  avowedly  and  designedly 
too  slightly  for  the  purpose),  we  own  we  can  conceive  no 
reason  why  a  vessel  in  this  state  should  not  part  asunder 
at  the  Line  of  the  decayed  timber,  in  the  first  storm  which 
it  might  encounter- 
Considering  also  the  great  number  of  screw  bolts  Aat 
would  be  required  for  this  plan,  their  expensive  constmo- 
tion  with  square  threads,  the  large  quantity  of  other 
.expensive  iron  work  which  would  be  required  for  iU  and 
the  amount  of  extra  labour  which  would  be  necessary  for 
fixing  it  and  the  bolts  in  their  places,  this  mode  of  ship 
building  seems  to  us  to  be  one  of  the  most  costly  we  ever 
heard  proposed,  without  producing  any  one  benefit  ia 
.iretttia  ihat  is  inuthe  smallest  degree  apparent. 
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^  Tk^plasL fer^Miilding  houses  for  couiitriesiiable  to  hmw 
ricaMSy  seenui  to  us  well  calcdiaited  for  resisting  the  force 
of  the  wind ;  but  it  appears  diat  the  same  might  be  effected 
by  framing  of  a  less  costly  species,  and  which  would  Aot 
require  so  mii6h  solid  timber,  or  sach  a  prodigious  number 
of  seiew.bolts  of  the  expensive  description  directed  in  the 
specification*  It  is  not  probable  that  Parker's  cement,  or 
any  composition  of  the  mortar  species,  would  adhere  long 
to  the  surface  of  wooden  houses,  paxticulaiiy  in  the  tropical 
climates  where  hurricanes  prevail,  and .  for .  which  the 
bouses  of  the  patentee  are  designed ;  aince  in  those  cooeh 
tries  the  contraction  of  the  wood  from  heat,  and  its  ez«* 
pansiott  from  moisture,  must  be  very  great ;  the  fall  of 
rain  being  there  frequently  yaatly  beyond  any  thing  ever 
witnessed  in  our  part  of  the  globe,  and  the  heat  excessm* 
The  alternations  .therefore  of  these  changes  in  the  dimen- 
sions of  the  wood  couldhardly  fail  of  cracking,  i^d  causing 
to  £dl  off  from  it,  any  hard  cement  of  the  description 
mentioned  by  the  patentee. 


faUfd  gratUed  to  Rob^et  William  BaANi>LiNa>  of  Low  Ooffbrth, 
near  NewcastU^upon'Tyne,  Msq*  for  ceriain  improvements  in  the 

'  construction'  of  raiUroadi,  and  in  the  cof^truction  of  carnages  to  be- 
employed  thereon  and  elsewhere*    Dated  April  12,  1825. 

Thbsb  improTements  consist  ia  methods  of  preparing 
the  wheels  of  carriages  so  as  to  serve  either  for  common 
roads  or  for  .rail-roads ;  and  in  making  additions  to  tiie 
lattier,  to  facilitate  the  passage,  of  the  wheels  either  in  as- 
cending on  them  from  the  common  road,  or  in  coming 
down  from  them  again.  These  additions,  which  are  called 
devators  by  the  patentee,  are  inclined  planes  or  slc^es^  of 
dbout  the  same  breadth  as  tiie  rail,  in  an  angle  not  defined^ 
but  repsesestod  in  the  ilrawing  seemingly  between  20  and^ 


90  degree!^  had  fikoed  ptndlel  to  the  tiotf'nMids,*  Ai'6ine 
tide  of  these  eleTatoreare  pieeee  celled  guidee,  to  wfaioh 
idditionel  ^dee  era  oomieeted  by  joititii^  so  ee  la  opoi 
tot  Of  lie  parallel  to  the  iftl-voed^  the  uee  ef  trfaieh  ttte 
patentee  states  to  be  ^to  -form  a  pesssfpi  adfoss  the  eow 
BUttiioad;''  but  ihis  we  imagine  to  beanenor,  aethey 
seem  better  oalodated  to  fortai  e  passage  across  AA  nik 
imd  for  earriages  gQiog  on  dt^  oommoii  road. 
'  The  imptavements  in  the  eensthibtion  of  eaniages  coe« 
sist«  fiiiit>  in  forimog  the  ritts  and  tiras  of  the  wheels  so 
that  they  can  be  used  eitiier  on  k<ail«^oads  olr  ooasmoft  loa^  1 
one  mode  of  doing  whioh  is  by  fofmiag  the  ria  ^rilh  a 
jprojection  at  each  side  of  iis  face,  and  a  hollow  of  ooors^ 
in  th^  middle/  which  latter  is  listen^  to  fun  on  the  rail* 
soady  while  the  projeoting  rims  serve  only  as  guides  ;  but 
en  &  common  road  these  latter,  on  tbf  contraryj  sustain 
4be  burden,  while  the  hollow  part  renvatns  unemployed^ 
In  another  oonatrootion  of  wheels  described^  one  half  of 
the  rim  rises  an  inch  or  inch  and  half  aboiFO  the  ether  half 
on  the  surface,  and  when  used  on  a  rail-road  the  former 
serves  as  a  guide  or  flanch,  to  prevent  the  wheel  from 
rolling  off;  but  when  on  a  common  road,  alone  sustains 
the  carriage. 

.,A  second  improvement  is  called  a"  scrapei^  spring  and 
jmnt,"  pf  which  the  spring  and  joit^tare  not  describe^; 
but  from  the  drawing  we  learn,  that  the  scraper  is  formed 
by  an  upright  bar,  ascending  from  the  axle,  from  which  a 
piece  projects  at  'right  angles  dose  over  the  top  of  the 
wheel,  whioh  latter,  from  its  position,  will  free  die  wheel 
from  all  dirt  above  the  level  of  its  lower  edge. 
-  The  third  and  last  improvement  is  a  mode  of  fastening 
i^hafiU  to  Ae  carnages,  which  is  nothing  more  than  a  flat 
bar  that  projects  from  the  carriage  about  a  foot,  at' the 
place  proper  for  putting  on  each  shaft,  and  which  enten 
into  a  groove  or  mortice  cut  through  the  end  of  the  latter 
for  its  rec^tion,  whera  it  is  secured  by  two  vertical  bolts^ 
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of  wUch  t}iat  nUch  w  Mxt  die  carnage  is  called  the  fixed 
bolly  and  the  other  the  Aota^li  bolt.  When  the  latter 
is  taken,  out,  the  shafts  can  Ije.  placed  in  a  position  oblique 
t9 .  thfi,  <fajr^  tb^  «s^  of .  which  the  patentee  lias  not  e^ 
jdained ;  and*  when  b<4^  boUs  are  removed,  the  shafi^i 
can  be  changed  to  the  other  end  of  the .  carriage,  wher^ 
(Tojectiiig  bars  are  to  be  plaoed  for  theniy  similss  tD  those 
described ;  by  which  amuiigamsnt  the  carriage  may  fail 
inoved  in  a  dirtetion  opposite  to  its  former  coiirse,^  Moikout 
being  tamed  ronnd>  wUch/  when  it  is  used  en  a  tailnroad^ 
soay  be  a  considerable  conTenieaee* 


.  If  I' 


.  There  is  nothing  in  this  specification  that  appears  to 
pa  of  a  novel  character,  unless  we  thus  denominate  the 
mode  of  shifting  the  shaft,  which,  however,  has  litde  to 
deserve  commendation.  The  scraper  for  wheels  is  iii 
coo^monuse  in  France,  but  is  there  placed  on  a  level  witfi 
the  axle  l^ehind  the  wheel,  which  is  a  much  better  position 
than  that  exhibited  in  the  drawing  by  the  patentee,  in 
ivhich,  from  being  placed  on  the  top  of  the  wheel,  it  must 
throw  the  dirt  down  on  the  nave  at  both  sides,  whence 
some  of  it  can  hardly  fail  to  find  its  way  to  the  axle,  and 
interior  of  the  box  that  surrounds  it,  and  thereby  increase 
the  ftiction,  and  cause  it  to  wear  out  much  more  rapidly. 


^<^^  -  •  .*u-.  •. .  f  •  an^ .:.  -  /.-  V 
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ifaiSetnaiiesfir  Practical  Mhnl  S^.  S^/^jOinintM  dwmont, 
LL;B.  ^o.  |>.  411* 

'■  Th  18.  work  coQBMts  Qf  a  eoUection  of  treatises  oa  aritb* 
metkv  algebra,  geomeCiyj  trigoiK>iii|etr;jr;Comc.6ectioiis» 
curves  luieful  to  architects,  isometric  perspecti?B,  meosu- 
lalion,  mechaaics,  atlitiicft«  dyii^amiesi  hydrostatics,  hydro* 
dynamics,  pneumaticSjaQ4  on  jG^tiye  and  p^sive  streagth^ 
aad  concludes  with  a  few  supplementary  tables,  rdatiTe 
to  the  circle  and  catenary  euive. 

The  design  pf  the  publication,  as  we  are  given  to  under- 
stand by  the  author's  pre&ce,  is  to  give  infbnnation  to 
the  younger  members,  of  the  institution  of  civil  engineers^ 
and  .to  .the  other  youths  who  are  designed  for  that  proK 
fisssion ;  and  also  more  particularly  ''  to  contribute  to  the 
instruction  of  that  numerous  class,  the  practical  me^ 
chanicfs  of  this  countiy,''  who,  '^unable  to  go  through  the 
details,  of  an  extensive  systematic  course,  must  for  the 
most  paft  be.  satisfied  with  imperfect  views  of  theories  aad 
principles,  and  take  much  upon  trust  ;'*  and  a  quotation 
is  made  from  Mr.  Brougham's  pamphlet  on  the  Education 
of  the  People,  asserting,  among  other  matters,  that  *'  an 
essential  service  will  be  rendered  to  the  cause  of  know-^ 
ledge  by  treatises  on  Natural  Philosophy,  &c.  &c.  which 
may  teach  the  great  principles  of  physios,  and. their  prac- 
tical application,  to  readers  who  have  but  a  general 
knowledge  of  mathematics,  or  who  are  even  wholly 
ignorant  of  the  scienoe  beyond  the  common  rules  of 
arithmetic."  This  quotation  led  us  to  suppose  that  we 
should  find  the  work  sufficiently  intelligible  to  men  in 
this  situation ;  but  the  end  of  the  same  page  which  con« 
tained  it,  showed  us  that  this  was  not  to  be  expected,  aa 
we  are  there  given  to  imderstand,  that  a  competent  know- 
ledge of  algebra  is  also  necessary  for  its  perusalj  which 


teqaiftiteB/'  (die  paangd  itotte  ibat)  <^  tke  coum  of  an 
Wlbor  will  be  facUiteted ;  for  then^  while  he  endeavomt 
V^.esq^se  eireii  commoB  ntatten  so  Hbainthe  kamedmag 
not  be  a^Hsitd,  he  mejr  so  eaqpxeM  themeie  abstract  and 
diffionlt  that  the  comparatavely  ignonnt  (and  the  meve 
ktiowledge  of  algebra  'asid  arithmetic  is  in  our  ,iiMea 
cotnpaiaiiye  igodralice)  may  prabtically  imdentBnd  aad 
apply  them/' 

From  this  lattor  part  of  the  {wefikce  it  is  ]daiii^  thai  to: 
produce  asdentificpecfoimaiioe^  saited  to  learned  readen, 
was  a  primary  object  with  the  anthoTy  and  that  he  fonied 
%  rearj  exaggerated  and  mbtaken  idea  of  die  state  of 
kahiing.of  our /tffies. 

•'  A  work  destgned  for- such  various  pnrposes^-^-to  teach^ 
young  men  inteiided  forarery  scientific  profession,-— 4o 
instruct  woikiag  men^  pressed  for  time  imd  unfurnished 
with  preTious  education*— 4md  to  be  palatable  to  learned 
readers,  must  indeed  have  been  a  literary  phenomenon^ 
had  it  fulfilled  such  difficult  conditions,  so  (^posite'  in 
their  purposes,  and  in  some  respects  incompatible  i  and 
that  it  sh6uld  not  have  succeeded  in  doing  so  can  therefore 
cause  no  surprise* 

That  the  latter  colidttion  is  performed  'we  do  not  dis- 
pute.' The  *w<^A  will  not  .disgust  the  leatned,  bat  then  the 
teamed  wiU  not  r^ad  it,  not  haviog  need  of  instntctibn ; 
land  merely  to  show  the  world  that  the  audior  is  leahiedi, 
did  not  require  this  publication.^ 

For  the  pai^pose  of  giving  adequate  information  to  those 
who  intend  to- become  civil  engineers,  even  on  the  sub* 
jects  of  which  it  treats,  few  who  are  qualified  to  judge 
will  for  a  moment  suppose  that  any  work  of  about  400 
pagies  can  be  at  all  competent,  much  less  diis  pubtica* 
taon,  which  in  that  small  compass  treats  of  the  numerbup- 
l^ranehes;  of  •  learbing  abdve' detailed;  -  The  work  which 
iqpproaohes  nearest  this  object  is  that  of  Dr*  Youngs  on 
Katarol  FhUoaophjr  eod  the  Mecbanical  Aiita^  wbidi  cOkK 


meftl  te .  Ibo  ftilcdknikluilicil .  MginAcry  Hfhtehy  to  Aoae  d< 
tfadkpfO^bMiod,  srilliopg  filrm  it  tiMiOM  tlitt  obly  feifiiirw 
tQ  he.  kaowa  ta  iutrm  iteiwovth  ttdeqittttely-  appto^ttidf 
ItttitJu  artilunrttrieGeiTed  many  |iMfalA«eciMri(»i»in  ditf 
ajacteca  ytoan^  aiiiGe  that  excoUaqi  woi^waa^flrst  pub*" 
HAttd,  wai.  a  aupplemcnt  to  >  it 'by. its  kafned  autlior  im 
Aov  ttiost  denral(le ;  the  >e%nt.o(.tiFhi€h  is  tery  inade^ 
quately  supplied  by  any  publications  we  have  y#t  Beefi  oH^ 
such  BafajjsbtBf  :  The  youi^  jeiigiiieer,  ii[bo  wished  t#  ttttain 
i^viiaeiioa^  wil^  howevter^  netrer  take  %Ay  book  aa  a  eokl 
itaetvactor;  and  though  aome  of  extraordliiary  geniaB-hitir 
tariTed  %t  ooiAdderable .  saiik^  .who -had  Ktt|6  aaBij|tafic«f 
of  any  kind,  yet  nothing  being  moM  evidnt  than  that 
Aatadl6*taught  iifdividual  must  have,  at  fiiat^  an  ignosant 
teller/ he  .will/ on  thecontraiyy  seek  the  assistaqce  of 
Ilia  beat  maskers  which  he  can  find,  ^odeayoiir  to  get 
aolual  suitable  einployment  oathe  wovka  of  art;  the  con'« 
i|truction  of  which  he  designs-  to  laake  his  profesuon  f 
and:  .will  lose :  i^o  opportunity  of  visiting  and  caFsfolly- 
47^ypipipg  the  most  .eminent  performances  of  tfa^t  natwne 
to  which. he  oan  have  access |  and  of  stadyang^  a&d' 
taking  notes  from,  the  best  publications  relative  tO' 
them 'which  he  can  purchase  or  find  in  all-  libraries 
where  he  can  obtain  admission.  We  think  no  eminent 
engineer,  will,  say  we  have  mentioned  ona  superflaoua 
point  jn.what  ought  to  constitute  the  studies  of  n 
young  man  that  proposes-  to  embrace  that  iqost  usefu) 
profession ;  and  this  being  grafted,  we  need  S9y  nothing 
more  of  the  total  inadequacy  of  Maiie$naticifor  Prmctical 
Menp  for  .giving  young  ^i^ineevs  even  a  proper  insight 
into  the  sciences  necessary  for  theip,  much  jess  of  makbg 
them  sufficiently  .masters,  of  them^  for  their  praetieaL 
application*  . 

.  We  have. now  to  consider  the  fitness  of  this  publicatien 
fioc  the  instmotion  of  practical  mechanics,  which  forim 
AAi^ihe  thief  ebjeot  for  whicb  U  is.profdielidly 


jm^nfmtM^$Ht^f^  PfkblfcuHiak      fill 

tbiigAad;  <ihtf  od  ftk  pdai  we  miuit  d^ddtdly  ditiffer  Ift 
ibpmipn  Iroia  file  anihon 

*  '  To  cxplthi  ixqy  thuig  to  a:perBoii  lefao  is  ignorant  o^lf, 

m4  th^idd  iMdbendy  ground  oiit  eitplanation  pn  sm&^io^ 

•^tb  wliicli  the  l^mmer  ii  flqqnainted ;  and  at  foU<mB  ^ 

JeoniM^  whtn  WB  would:  initruot  t  irambisr  of  peniota  in 

^8  titittttidn,  tfaair  wb  ougbt  to  ihalca  our  dxptani^tioiift  at 

iimple  as  poMibla^  and  found  tliem  onr  what  ia'at  iMrtt 

hrary  gependly:  ki\6wn ;  wbioh  was  the  objaot  ihat  Mii 

iBroaghanl  bad  in  y|ew>  adieii  he  recommended' that  treatises 

«m  K atarafPfailosophy,  fto*  ihonld  be  prepared  ibr die  use  bf 

those  who  only  were  acquainted  with  common  arithmietie) 

yet  in'  thd  ikoe*  of  -  this  *  exceiient  precept '  oF*  tiie  learned 

barristir;  4^dted  in  in&own  preficce,  has  the  author  of  this 

publication  prepared  a  work  professedly  for  the  insiruotioiai 

^  men  in  the  predioamedt- just  mentioned/ which,  with 

4he  exoeptbn  of  a  few  pages  on  practical  geotsetryy  must 

be  unintellijgible  to  those  who  arenot  proficients  in  algebra \ 

which  is  used  throughout  in  the  proofs  of  aH  tiie  other 

aoiencesy  and  is  even  adopted  in  some  of-ihe  explanatioi^ 

bf  die  rules  of  aritbnletic>  thus  raising  up  afbrinidable  im^ 

peditont  where  he  professed- to  farilitate,  andshuttin'g 

the  gates  of  knowledge  in  die  fiuse  of  thei  numerbus  class 

whom  he  had  incited  to  enter  hs  precincts*    This  incod^ 

gruity  eannot  be  solved  by  die  assertion  in  the  preface^ 

that  ^  Ugebra  in  our  times  is  compalradye  ign6ran6ey*f 

<meaningthat  it  at  present  is  so  universally  known  by  aU 

classes  that  it  may  be  thought  so) ;  but  this  iscertainly  by  no 

mtehs  the  case ;  so  fur  from  it,  that  of  the  class  of  working 

men,  jfor  whom  this  pubheation  is  professed  to  be  intended^ 

we  may  safely  assert  not  one  in  a  thousand  knows  any 

thing  of  it  but  its  name ;  and  eren  many  other s,  who  from 

their  knowledge  of  the  <)ther  seienoeSi  and  of  ancient  and 

Sfiodem  languages,  ore  well  entided  to  be  called  learned; 

hold  AlgebQs  in  but  licde  "eiiteem,  from  its  gr^t  Aitigu^  t<l 

the  attention,  and  •load  to  the  memory,  which  renders  it 

»^iniQiftb  ttoftf 4lilblii  to  l»tt«r  than  <he<  oilM  soilercf 
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i&yestigatibn,  and  therefore  lufre  as'  little  t6  do  ^Hdt  'H  as 
j^ossible;  consequently,  diis  seasoning  of  algebra,  wiA 
.Which  the  ahthor '  has  so  Uberally  '  supplied  his  book, 
to  make  it  palatable  to  the  learned,  as  professed  in  tte 
preface;  will  Hot  be,  we  apprehend,  so 'generally  accept- 
Hble  to  that  body' as  he  supposed ;  and  even  of  the  learned 
flien.Hrho  practise  aigebrai  we  haire  no  donbt  ibere  ate 
many  who  would  have  felt  no  A'^gaif  whatsoever  at  a  book 
intended  for  the  instruction  of  the  oninfomked,  prepared 
slccording  to  Mr.  Brougham's  advice,  oh  a  foundation 
of  ariAxnetic  solely,  and  therefore  unincumbered  wilk 
fclgebra.  ^ 

As  it  mJEiy  be  Very  discouraging  to  many  artists  Who  may 
wish  to  acquire  usefbl  knowledge,  to  have  it  held  out  to 
them  that  they  must  study  algebra  before  they  can  even 
dnter  the  porch  of  science',  we  beg  of  them  not  to  be  in  any 
way  disheartened  on  this  account,  for  we  can  assure  ibmk 
that  they  can  acquire  a  very  competent  knowledge  of  all 
ihe  other  sciences  and  scieiidtific  subjects,  enumerated  at 
the  head  of  this  paper,  besides  'several  others,  withouct 
ttonbling  theinselves  in'  any  respect  witii  algebra ;  and 
therefore  so  iar  from  ddaying  tiieir  studies,  in  order  to 
learn  it  before  they  proceed  forther,  we  should  recommend 
them  hot  to  hesitate,  but  at  once  to  foeistow  that  time 
which*  is  so  precious  to  them,  oh  the  sciences  more  imme* 
diatety  beneficial  to  their  interests  ;  and  in  corroboration 
bf  this  recommendation,  let  them  only  recollect  the  stu* 
pendous  works  executed  by  Brindley,  in  the  Mahehester 
canal ;  the  wohderful  machinery  contrived  by  Arkwrigfat» 
and  its  prodigious  effects  on  the  trade  of  this  kic^om ; 
and  the  very  curious  and  beautifal  engines  and  mill  work 
for  making  lace,  more  recently  invented  and  brought  into 
such  extensive  use  by  Mr.  Heathooait,  all  without  Hm 
smallest 'assistance  front  algebra}  and  we  ima^ne  they 
wilt  not  hesitate  tb  think  it  not  qtfite  so  indispensable  to 
liiem  as  4be  learned  professor  snpposes* 

.  If  they  wi»li  further  to  appreciate  mote .  enetly  .the 


MmpanitiTe value  of  fliis scSeBce>  tiiey  will flndtlie snb* 
ject  trtMted  in  a  learned  and  convindng:  manner  by^  Dr* 
YooDg,  in  the  second  Tolume  <^  his  Natural  Philo«){diy» 
|»p.  666^666;.  and  in  an  excellent  paper  in  the  Londoa 
Magasine  for  Becember  last,  by  a  Cambridge  acholan  * 
.,  We. have  -iurthi»  to  obaenre  of  the  woik^  that  many  of 
Ihe  rules  contained  in  it  are  given  in  ayery.obscnremannei^ 
srhich  in  thearithmetical  part  often  causes  the  role  to  .bo 
more  easily  known  by  analysing  the  example,  than  from 
ttadyingits  own  meaning ;  whidi  would  make  it  jaeoesaary 
for  zi  leamer  to  have  the  assistance  of  a  master  tbrooghou^ 
instead  of  teaching  himself  from  it,  as  might  be  expected 
from  the  preface.^  Books  apj^icable  to  ihis  latter  pmpose 
we  conceive  woidd  .be  now  highly  nsefiil,  and  as  they  are 
nure,  think  it  may  be  ofiadvantage  to  many  who  are  eager 
for  inatroetion,'  and  cannot  attend  masters^  to  know  that 
ihey  will  find.aveiy.excellentonebf  this  description. in 
&e  octavo  edition  of  Gough's  Arithmetic^  printed. in 
J)nblinin  17S7*  >  It  wonid  have  been  a  great  improvement 
40  the  chapter  on  Algebra,  to  have  explained  some  of  the 
more  complicated  combinations  in  use  of  its-  symbols  or 
•characters ;  we'  are  sare  no  leamer  could,  from  the  aocqnnt 
ipven  of  the  aimpie  characters,  understand  the  combiner 
tioas.to'bafonndofthem  in  pp.lS24  and 397,  which ala 
by  no  means  the.most  compHcated  diat  are  to  be  found  in 
the  book.'  The  observatiom^we  have,  made  in  our  review 
of  Nieholspn's  Operative  Mechanic  (vol.  i.  p.  366),  relative 
•to  combining,  in  onewoik,  a  number  of  treatisest>n  various 
sciences,  for. the  use  of  .those  to  whom  it  may  be  an  object 
not  to.purchasei-moce  than,  one  of  them  at  a  time,- will  also 
iq;>ply  to  the  pvesentipubtication  \  but  asaing^  Jtreatises.of 
this  kind  are  now  ns  proparaition,  and  some  already  ea 
aale,  we  rimll  say  no>  more  oar  the  subject,  but  to 
that  these  may  .be  made- i(ufficiently  simple 
'Cated  to  instruct  thesuelves '  by  them,  'and  that^  their 
«utiu)ffs  ^will  hold  ia»remembianos  M&  Bfoli§^iamy  admce 
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tfatt  eadiilMtionof'UiJBir'owttjUbBtS.    ..'.<;:. 

We  do  not  Hieati  td  ftay  iUtt  the  aulbov  intcbtifmal^ 
irrote  It  work  whsoli  thd.olksa  of  readeiii  for  #hom  i€  wm 
ezprettiiy  oompiled  could  dot  midertteiuL  The  gieeatHMr 
oility  which  lohg.hebit  giveAie  the  ^exercise  of  Bxvf  fut, 
9ronld  very  naturally  make  him  thmk  algebra  ene  iof  tbt 
•impIestaflMdra  ia  the  world;  and  one  which  coiikl  dcoauoft 
no  difficulty  to  a  learner  of  any  cooraioa  abilities.  In  like 
meaner  a  mneio  ineeter  might  Omk  the  lymbbfa  of  hie 
iM  a  matter  6(  the  moet  easy  acquiMmeatL !  €oidSd  wi^ 
hewei^er^  see  a  mailer  iof  algebra  and  a  meet^B  ef  6iaeie 
ifteet  (9t  tiiei  firklime  for  mutM  instmelMHi/^cei^ 
eaeh  of'priuie  abiliitee'ia  hie  own  lia^,  ^'li^^eantaeily  voi^ 
«etve  whatsarpme  eadi  woaia  fM.  fci  the' ^sUbwtefia  of 
Hottpvehebeion  of  theyother.  •  The  ftcf  ie^*  tjiat'the  inetreo* 
ieoas  of  the  most  ^eminent  pt^mert  in  aay  ideneer  ait 
eery  rarely  simple  enough  for  uilpiepared  hameie^^  einoC( 
from  ^eir  totally  forgetting  their  t)aki  past  HJitRfixdtin^, 
diey  can  seldom  lower  thetaselvcB  eafflciendy^te  theoam^ 
forshension  of  their  scholars  to  be  good  tealdters  $  and  Aos 
may  aocouut  fof  the  great,  eacoess  eftibe  method  of- ii^ 
etraction  tntrodnced  by  Br^  "BM,  and  )M)r«  iianoastiiri  wiMee 
each  boy  is  taught*  by  anoAer  a  little  more  instraotsd 
dian  himself^  bat  ftdly  holding  in  mind  the  Imdein  which 
he  himself  learned ; '  which  system  proceeding  apwaiil  by 
tegttlaff  gradation  to  the  hiead  master,  h*  may  Utire.hia 
mind  engaged  in  the  meet  intricate  labyrinthe  of  algebnl^ 
or  abstruse  profaleme  of  geometry,  withpat  dmjpeding  the 
<K>iirse  of  knowledge  to  the  ignoiant )  while  erery  ckse 
helow,  him  apptoacbea.  each  day,  in  a  be^atifal  oidei^ 
Maier  tiie  eminence  on  fdiieh  he  if  situated.  .^ 

After  pointing  ont  the  asfitnesa  of.  this  pubKeation  as  a 
•hook  to  assist  8el£in8troetion>  we  thmk  it  bat  ikir:  t4» 
mettti^n  that  we  hare  little  doubt  that  it  will  ptoie  lo^ 
^temsly  nse^  to  eagiaeem  of  att^deeoriptiaBS^  mdl  ta 
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;a  book  of  tefoveDca  to  oonBult  and  Tefreih  .their  mtsMmi 
in  the  ftbjsanoe  firoBi  nunn  eztanfivo  .work%  ifhicktibi 
^ii^oft  oC  their  profeieions  fireqiieiitly  oblige  iheni^  M 
e^rienee* 

*      f       »  •        •  4 

LIST  OP  NEW  PATENTS. 

RoBBBT  Bto»5  of  Bowiteed  Hilly  Cumbfrlaiid/  QMk 
for  a  new  eondeaaiiig  appatatus  to  be  used  with  &t  ap|ilied 
to  the  apparatus  now  iu  nee  foMnaking-  Tinegtr.r*Dated 
Vehni$gy4,,lS2li.^Six  months  to  em^l^cificoHM^)  . 
•  JoeiAs  CHEierop^BB  QAK^BtB,  of  Dublii^  diMiiel^ 
^r  an  i^ppafatna  for  ;the  conoentrfttio a  and  otyelaUizatieii 
of  etominoue  and  oth^v  ealine  and  oiyetalliaalde  aoliilion% 
part  of  which  apparatoe  may  be  applied  to  tiip  genenA 
parpoeea  of  efapovatien^  dietillatioiiy  inepiesation^  and 
desicoatioa^  and  etfpeotally  to  the  genemtioo  of  eteaaii-A 
Xkfted Febniaty 7,  }BSilb.^Fwrnio$U/a.)  -      .  j 

WiiiLiAiC  Mayhbw>  of  Union-etreet^  SouAwaikr  and 
'Wii«LiAM  WBtTB,  of  Chec^psidei  London^  batmanuftko* 
terens  for  am  improvement  in  the  mtnufaeture  of  hate«-a. 
Dat^  Febraary  7|  IB^^Sia^nmthi^)  ■•[     i 

Hvou  EvABii  haiboor  maeter  of  the  port  of  Holyheifed^ 
Jforth  Wales^^for  a  method  or  methods*  of  rendeting-ehipB 
and  other  ▼eeBele>  whether  Bailing  or  propelled  by  ^steam^ 
more  eafie  in  oaeea  of  danger  by  leakage^  bilging>  or.  letting 

ki  water> .  than  aeat  present  •con6ttnotedi—'I>Bte4  Fob,  ^ 
Ij^iB^'^Two jmontk$^  -.  -  •  -  *    --.^4  . ^ ,..j 

William  Chapmak,  of  Newcastle-^upon-iyne,  civil 
engineer,  for  improved  machinery  for  loading  or  unloading 
of  ships,  vessels,  or  craft»— Dated  February  7,  1826.-— 
{Two  months.) 

Bbivjabcin  Cook,  of  Birmingham,  brass-foander>  for 
improvements  in  making  files  of  various  desciiptions.— » 
Dated  February  7,  l626.^Six  months.) 
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.  Wn,LtAMWA&EBN^ofCtovm4t«het».RiiA 
OeaileiiiaQf  for  impiovemeiiU  inr thci  piooeai  of  extiactjiog; 
jrom  the  pei:pTiaQ  baik^  medicisud  AulistaaceB  itf  pfeop^ties, 
known  by  the  name  of  quibine  and  cioctcoiune;  and  pv^ 
paring  the  varioos  salts  to  which  Aese  substmaes  anay 
serve  as  a  basti^  Conxtounicat&d  iQr »  i^reigiier.— J}|Ued 
February  11^  1826. — {Six  months.) 

John  Lane  Hiooins,  of  Oxfi^rd-street^  Ijondon,  Esq. 
for  improvements  in  the  construction  of  the  masts,  yacds^ 
Mil^  ^^IffiP^V  ^  abipsi  and  amaUer  v^asds;  aad  aa.  the 
tecklenasd.for. Hoiking  or  navigalang  the  saiMM-«Dated 
February.  11,  163i6,^Sir.»Kwil^.j 

BENJAMIN  K^wjiAJica,  of  GheUenham^.peniU  ly^d 
.CaAitU^fJBoMNKBi,  of  Gloucester,  hnoier,  fframeoba^ 
jBii^aliirreiilKon  to.be  apjdlied  for  the.poi|KMe  of  auspeoding 
^nd  securing  windows,  gates,  doo&s,  shutters,  Uind%  and 
jother  apparatus.— Dated  Feb.  18,  1826^ — {Sw  monih$.) 
.  Thomas  WaIt^b,  of  Luton,  Bedfordshire,  9traw-hat 
maav^tucer,  for  improvements  in  the  manufacture  of 
straw  plat,  for  the  pnrpp«e  of  making  f^onnetp,  hata,  and 
Othec>iticles.-J)atedFeb^aryl8^  It&^n-HSvf  month.) 

CUiABus.W^XTjLA^,  of  BayswaterTenraee,PaddiiigtoQ, 
4nedical, botanist,  for. an  improvement  or  impcpvem^ots  in 
administering  medicines  by  the  agency  pf  steam  or  vi^ar. 
~Diited  Febnxary  18, 1826.~($iar  mi$h$.) 

ABNOi^n  BqsFPM,  late  of  ft{^ss%plitfw^,  Amakm^ 
now  residing  i||Bridge^tre^t,  liQUdon^  ^t  manufiMmrer, 
for  improvements ,  in  the .  pi^ocess  of  makiog  or  maw^ 
jfiicturing  and  dyektg  bats..  Commanioated  pMly  by 
certain  foreigners.~Dated  Feb.  18,  lS!i&,f^Six  montks.^. 
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&aee{fi^^tiifm  of  4&e  Point/  grasded  to  John  GuhbYj  of  JVhir  KfiffA 
.    iioad[y  tft  ike  0WP^  of  Surrey,  Sword  and  Oun  Manufacturer,  fir 
a  process, iff  wJMk  ascertain  niaterial ,is.  prepared,  and  rendered  a 
smtiMe  sui$iM&  Dieted  February  S8^  1«H. 

;  TO  dr  lle^  "lAqft  tlM«  )pfea«»ta  iBha4<  ciime>  S(€.  ||Q|i 
Nam  htow  ye,  ^ai  in  coi^jdio^^ce  wiA  the  sajd  prOVMPit 
I,  the  fttdd  John  Gonby,  do  hereby  'deobij^^.thirit  ihoi 
nature  of  my  said  indention,  and  the  mamner  in  which  the 
rtme  ia  to  be  performed^  are  particnlaily  deacribed  and. 
McmrMi^ed  in  the.foUomng  description  thereof  (that  i^  to, 
miijf)%vl  taike  woollen  or  .linen  clbtbi  of  any,  requisito. 
lihiakiiaMf  fit  B,jtai^tnxe  of  linen  and  woollen^  or  linen^. 
Mt!t^:Md  ^viiAU^  otrfelty  Sic.  as  all;  these  fabrics^arer 
cM>nr#nidnt'feir*«]^  poqio^  For  'sni^h  arti9{€$s,  as  require 
a  piliable.qQaU4y:fQrt.thie  loaiijiifaoture  of  liw  for.W9;9^!«: 
fmms^.i»*l  mdk^>s^€|K|]fikppsiM^  %b  &4l»yiiff.;r¥>»m^ 
8lM<Mt>.  ia.a«tate#f;j^j^  a)K>iii  6n(apfMPt^)  £H^.,)^ed; 
ttawe^  oi>i;  abcHit  fojur  pftrto  ;  l««lf>  \»ltick9  about  half  a  part ;. 
tfbite  leadi^as  gt^md  mi  thei  n^lf  ab^iit;!^  part ;  p^po**. 
ftejr,  ^gr^^  Sm^  about  oi)e|>4i!t ;  litbarige,  gipw4  ^i^r 
two  p^i^/  'WJi^9  the  glue  jmfft  is  sufifciently  ni^^t^^^Jt  a 
tii^iiixf*^  It^fSi^  ^d  th^:  boiled  linseed  oil  J^  Afgi^ 
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keeping  the  mixture  in  constant  motion,  until  compIetBly 
blended,  and  which  will  be  effected  in  a  few  minutes. 
,  Then  add  the  lamp  black,  white  lead,  and  pipe-clay,  and 
litherige,  and  when  all  are  melted,  and  quite  free  from 
lumps,  let  the  whole  simmer  for  half  an  hour  or  more,  by 
which  means  thecompositiQii  will  become  much  thicker, 
and  consequently  much  firmer  for  the  intended  purpose ; 
then  the  composition  is  ready  to  apply  to  the  cloth.  The 
readiest  mode,  I  find,  is  to  strain  the  cloth  on  a  frame  (or 
framcm)  «f  puct  di WiJpipOft  iaf  is  fiost  Q6j\nq^«t  i  and 
with  a  proper  size  pallet  knife  (or  any  other  conYenient 
way)  apply  the  composition  (in  a  warm  state)  to  the  cloth, 
taking  especial  c^re  ibe  doth  is  well  fiUed  with  the  said 
composition,  so  that  when  dried  and  cut  it  is  found  to  be 
thoroughly  saturated.  When  the  cloth  is  so  prepared,  let 
the  frames  be  placed  where  there  is  a  circulation  of  at^ 
Qr  in  ^  n^oderately  warm  room^  according  to  the  season  of 

the  year,  as  jt  U  n(iaterial  ^i^  qomposiiioil  slipyl4  ^  ^Hf^ 
gradually.  When  the  first  coat  of  composition  is  found 
sufficiently  dried,  add  a  second,  or  Aipd,  or  fourth  eoat»  as 
«iay  be  thought  requisite,  taking  care  eae)^  tdditieMl 
eoat  is  laid  on  as  thin  as  pessi^le  (as  a  guperabiuMlanQ^ 
would  prevent  the  desired  pliability),  leamig  the  euiAMtf 
ev«Fy  time  as  smooth  as  it;  can  b#  made ;  i|nd  >sheuM  eecll 
oare  not  yield  a  surface  so  even  as  may  be  wiahed,  kt  thef 
eloth  be  out  into  strips,  of  k  proper  breadth  for  petlW 
ttes^  &e.  and  |placed  between  iren  or  either  pl*teB|  msI 
jessed  through  rolls,  woiked  by  %  horse  er  mttl|  ev 
manual  power,  by  which  means  the.  surAiee  nay  be  maite 
as  even  as  the  plates  themselves.  Wh^  I  have  preeeed^d 
thus  ikr,  I  take  oil  or  varnish  colour,  of  any  tint  required  | 
and  wlien  thess  coatings  are  dry,  ¥ind  the  surface aisume^ 
a  japanned  appearance,  the  operatj^en  is  eemplete,  and 
the  mc^erial  ready  to  be  cut  up  inte  patten  ties,  fco.  stioh 
ties,  8ie.  being  finished  in  dies  under  a  prese  er  ^taippy 
similar  to  raising  impressions  on  paper,  metal)  or  bom. 
For  purposes  which  do  not  require  to  be  so  ehtstao^  siieh 


^f^iw  ctmtge  te|»9»  teQ^ 8(0*  I  ^44  gUQ>  9n^  and  pipeip 
bky,  and  white  lwd>  ia  aoeh  proportions  as  the  nature  of 
the  flwrfaoe  demandB )  and  when  Uiie  pieces  are  ao  large  aa 
ta  he  inoonyeaient  to  pass  tlurongh  roUs^  thei  aurfaoe  maj 
he  rubbed  down  from  time  to  time  with  pounded  pumice 
atone,  trippeto,  Sec*  aAd  then  the  oil  or  raraiah  colom 
iqpiiUed  aa  ofte^  aa  fauod  Mceaaary  for  the  purpose  inteuded. 
In  witMM  whtfoof^  fce«  8io, 

Sffoifi^M^oA  ojih^  FaimtgranUd  to  ^auv  Iqa^c  HaW iVi|»  rf^Wm 
ionviHej  Cioil  Engineer ^  and  Sampson  Moim>4Nj  oJ  Unufr^ftrfitf 
City  Road,  Portable  Pen  Maker,  for  improvements  on  pencil-holders 
or  port'crayonSy  and  on  pens,  jhr  {he purpose  offacUiiatfng  writing' 
nn4  dMtwif^  by  rendering  Ike  frepuwi  euMing  or  mending  ih&' 
jpoMtpratAetitwMMrjr,    ])ile4  DcNsomber  eo^  litta 

WITH  4N  aNoi^viHa 

TQ  aU  te^  whom  iJiefiie  preaenta  shall  come,  &tc*  8Ec«r 
Nq^  kn^9fiyu  that  ip  cfompliance  with  the  said  proylao, 
we,  the  said7ohn  Isaac  Hawkins  and  Sampson  Mordan^ 
4a  hovehy  dedsre  thi^t  out  sai4  itktention  of  improvements 
on  pe9Qil-4i^era  or  porthorayons,  and  on  pens,  for  the 
purpose  of  fa^litatiog  wiiting  ajad  drawing,  by  rendmng 
the  fr^qu^t  cij|(tt9g  or  )«ei^lag  th^  poiuta  or  niha  un« 
neeesaaif ,  ia  f  ul^  set  forth  wd  aleevtauM  in  Uie  IbDowing 
^eseriptioHi  iUuatrat^  by  the  drawings  hereunto  aimezed^ 
a*  e:a!fJiained  by  the  refereneea  herein  tsentained,  that  ia 
ta  say  s-^^Ottr  invention  of  improvemente  on  pencikholdera : 
or  p^erayona  consists  in  the  gradual  protruding,*  by  the 
meaoa hereinafter  described,  of  peacils  or  crayons -^om  a. 
tube*  aa  they  wear  away  by  use,  wliich  means  are  shown 
by  figa.  I,  2,  3,  4,  and  6,  of  the  said  drawings. 

Fig.:l,  (PI.  IX.)  A  represents  one  of  our  pencil«-holdera 
Off  portNtrayons,  aa  seen  in  a  state  fit  for  use :  n,  lengitu*- 
dhaal  leotieii  ihronf^  t&e  axia  of  the  holder  and  pencil 

q2 
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togetfier :  c,  d,  e,  f,  g,  h,  i,  and^Ky'tepreseiity  iti^eoCmly, 
the  Tuions  parts  of  b  septntdy.  It  is  to  be  noted  Aat 
the  small  letters  refer,  in  all  case^ ,  to  die  sane  artacka  in 
Ae  diflerent  parts,  of  the  drawings ;  alid  that  where  a  pait 
is  too  minnte  to  admit  of  a  letter  being  pat  vpon  it,  or  so 
near  it  as  to  indicate  -clearly  the  place  intended,  a  dot  is 
made,  and,  in  the  nearest  Tscant  place,  two  couveifjiug* 
lines  are  drawn,  pointing  towards  the  dot;  and  the  letter 
referring  to  the  place  of  the  dot  is  pnt  between  these  con* 
Terging  lines.  -  a,  the  pencil  or  crayon :  6,  a  tnbe  of  gold, 
silver,  or  other  metal,  or  metallic  compound,  into  which 
the  pencil  or  crayon  is  fitted  so  tightly  as  not  to  fall  oat 
by  its  own  weight,  but  loose  enough  to  be  easily  protruded 
at  pleasure ;  this  tube  we  denominate  the  nozzle.  On  one 
ei^  of  the  nozzle  is  a  male  screw,  and  two  milled  rims,  to 
enable  the  nozzle  to  be  held  firmly  between  the  finger  and 
thumb,  in  order  to  screw  it  tightly  into  its  place :  c,  a 
tube,  a  little  longer  than  the  nozzle,  which  may  be  caOed 
the  nut  piece,  having  a  female  screw  at  one  end  to  receive 
the  male  screw  of  the  tiqzzle,  and  another  femfed e  screw  or 
nut  at  the  other  end,  to  receive  the 'screw  of  the  driver 
hereinafter  described.  Hie  visible*  parts  of  the  nut  piece 
we  usually  make •  of  gold  or  silver;  and  those  parts  not 
exposed  to  view,  of  brass.  There  are  also,  near  the  noxzle 
end  of  this  tube  or  nut  piece,  two  milled  rims^  by  which 
it- may  be  firmly  held:  d,  the  driver,  made  of  steel,  one 
end  of  which  is  cylindrical,  fitting  into  and  nearly  fitting 
up  the  nozzle.  The  middle  part  of  the  driver  is  fiormed- 
into  a  screw,  to  work  in  the  nut  pieee  ;  the  length  of  this 
serew  part  of  the  driver  is  somewhat  nlore  than  the  length 
of  the  cylindrical  part.  The  other  end  of  the  driver  is 
made  semi-cylindrical,  of  about  the  same  length  as  the 
serew,  with  a  small  pari  at  the  end,  quite  cylindrical :  e,  a 
short  tube  of  brass,  put  on  upon  the  semi*cylindrical  part 
of  the  driver,  having  a  steel  pin  through  one  side,  *.to  pre- 
vent the  tnbe  turning  round  upon  the  driver,  but  to  allow 
it  to  slide  the  whole  length  of  the  semi«cylindrical  part. 
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Tiie:aat6rdiaaieterx>f  this  tabe  is  the  same  as  the  outer 
diunvtor  of  thfe  nut  piece :  f,  a  long  brass  tube,  littii^ 
opdn^bb  niit  pi^e,  c,  and'Short  tdbe,  e,  hanng  a  pin,  g, 
to  wdik^in'tbe  circiiiar«grooTey  A,  .of  the  nut  piece,  and 
allow  tbe-Mke^'  to  l«' turned,  upon  the.  nut  piece  without 
coming  olip  and  also  a  pin,  -i,.  going  through  its  side,  and 
iator  the  side  of  the;  i^ort.^  tube,  e,  so,  that  when  the  long 
tube  is  turned  around,  it  shall  carry  the  short^tufae  around 
with  it :  /,  a  groove,  around  near  the  middle  of  the  nut 
piece,  to  receive  a  wrapping  of  silk  or  other  elastic  sub- 
stance, for  the  purpose  of  occasioning  a  small  degree  of 
'fiictibn,  and  thus  o£  preventing  the  tube,  /,  from  turning 
too  easily :  m,  an  outer  tube  of  gold,  silver,  tortoisesheU, 
hrory,  or  other  substance,  fastened  upon  the  brass  tube, 
f,  to  form  an .  ornamentai  handle  to  the  pencil-holder  or 
poft-crayon.  The wholeof  these  parts  being put>together 
in  dteir  reispeotlve  places  as  described,  and  .as  s^en  in  the 
sectioh,  B,'and  .the  point  of  the  pencil  or  crayon  being 
worn  away  close  to  the  end  of  the  noaile,<if  the  milled 
Tims  ace  then  held  in.  one.  hand,  and  the  Inti^dlQ,  m,  turned 
around  with  the  other  hand,  it  will  carry  around  with  it 
^e  tubes,  ^ahd  e,  and  the  driver,  d,  which,  working  in  the 
.screw. of  the  nut  pieoe,^  c,  will.be  moved  longitudinally, 
«nd  drive  or  .fc^rce  the  pencil  or  crayon  out  6(  the  nozade, 
to  whatever  distance  may  be  required  for  use.  •  When  it 
is  desired  to  make  the  hqlder  draw  in  .the  pencil  or  c;^y6n, 
as  well  as  drive  it  out,  we.cut  a  female  screw,  in  the  eiul  of 
.the  driver,  and"  screw  the  pencil  or  crayon  into  it ;  or  we 
fotni,  for  a  short ; cbstance,  the'  end  of,  the  driver  into  iei 
)i<4(ow  cj^linder,  having  thin  sides,  and  cut  three  or  more 
Ipfigitiidinal  ^lits  in;  the  sides,  so  as  to  render  them  elastic^ 
and  capable,  of  einbraping.  the  end  of  the  peneil  or  crayoa: 
n,  the  end  of  theidriver,  made.  h(^ow,  with  sUts  in  the 
sid^^  to  embrace  the  end  .of  the  pencil! or  crayon.  When 
the  [N^Qcil^  orrorayHQQ  is  worn  out,  and  the  holder  requires 
to  be  reH^luOsged;  hold  two.  lOif  the  milled  rims  in  each  hand, 
wd  itti9oi9ir  the  ngsKd^.;  tbea  psd^a^new  pencil  or  crayou 
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into  the  icrew  end  of  the  nofede^  Che  opening  of  tbe 
at  thet  end  being  made  oonical,  to  feteflitate  the 
IBefore  the  nosde  is  retamed  tb  its  place^  hM  the  two 
nulled  rims  remaining  aitadied  to  ibtt  handle^  and  tnm 
the  handle  the  reyeree  way  to  that  which  prMrndea,  and 
the  diirerwill  be  drawn  in  ;  after  whidi^  thenoide  nay 
be  returned  into  its  place,  and  the  pencfl  or  crayon  ia 
teady  for  use. 

In  describing  this  oar  most  favourite  peneilJiolder  or 
port-crayon,  we  have  given  no  dimensionsy  beoanie  Iheao 
must  ever  depend  upon  the  si2e  and  length  of  the  penoiln 
or  crayons  to  be  used,  which  may  vary  from  a  quarter  of 
an  inch,  or  more,  to  the  one  fiftieth  of  an  inefa,  or  leas>  oa 
diameter,  according  as  the  artist  may  requiie  a  bold  liae» 
a  fine  line,  or  an  extremely  delicate  line ;  and  from  three 
inches,  or  more,  to  half  an  inch,  or  less,  in  lengths  Bat 
we  sometimes  make  fire  or  more  noxalee,  of  different  di^ 
mennons,  to  fix  into  the  same  handle,  by  forming  the 
driver  as  shown  in  fig.  2,  and  having  a  sepaiate  cylindrieol 
t>iece,  L,  M,  K>  o,  to  put  on  upon  the  driver,  to  fit  eacii  of 
the  four  larger  nozzles  respectively. 

Fig.  3,  section  of  a  simple  form  of  making  the  penoil* 
holder  or  port-crayon,  in  eases  where  the  tatying  in 
length  of  t(ie  handle  is  no  objection :  p,  the  pencil  or 
crayon :  9,  the  nozzle,  united  with  the  nut  piece  ;  r,  tht 
driver,  like  the  driver  of  fig.  I,  except  that  instead  of 
the  semi*cylindrical  end,  it  has  a  short  cylinder  at  the  end 
of  the  screw,  fitting  into  the  outer  tube  :  5,  an  outer  tube, 
fitting  tightly  on,  and  pinned  to  the  larger  end  of  the 
driver,  and  sliding  freely  over  the  nut  piece.  This  tnbe 
projects  far  enough  beyond  the  end  of  the  driver  to  form 
a  socket  for  a  handle  of  wood,  ivory,  or  other  substancei  t. 

Fig.  4,  section  of  a  penci^holder  or  port^tmyon,  difr 
fcring  from  fig.  3  in  having  the  male  screw  outside  of  the 
tube  which  corresponds  to  the  nut  pieM,  and  ihe  ftanak 
aerew  within  the  outer  tube^  and  in  having  die  drhrar  ail 
aqaal  niaed  cylinder  throughout  itt  ]Mgth>  ^mfift^nikm, 


Wtft  titllM  iMkidle  «ndi  hatgtf,  to  ibt  it  in  ih«  ouMr  lobe  | 
bbh  «Miii|(etDMt  18  adopted,  tod  thd  diameters  of  the 
tube*  ihereaaedy  tb  make  room  for  a  r^serre  of  mx  pencili 
Vi  cMybiiiii  ready  to  be  pushed  into  the  nosEde,  its  it  may 
be  eA^ed  by  use :  i  nhows  the  appearance  of  the  end  of 
fhi^.tabe  #hi6h  tc^rtespdnds  id  the  nut  piece,  when  eharf^ 
With  At  nit  pencils  6r  crayons  t  u,  six  short  thin  brass 
ibbes,  of  the  same  diaineter  inside  as  the  pencils  or  oray<& 
Ms  arti  Outside ;  these  tubes  are  slit  on  one  side  to  make 
Ihem  efestic,  and  soldered  around  inside  the  orifice  of^^ 
tubfe  wkidi  corresponds  to  the  Ufut  piece  of  fig.  1. 

Fi^.  6,  a  hddte  fbr  holding  pencils  or  crayons,  uecurly  a* 
loug  as  itself:  <},  another  tiew  of  part  of  tfa6  iitoie  i  ni 
transtersc!  section  frotn  t?  to  t,  with  end  tiew  of  r :  s,  per^ 
kj^ebtrre  view  of  die  driver.  This  holder  consists  of  a 
ible,  11%  having  a  slit  nearly  tiie  whole  length,  and  Ib^  * 
(mfside  of  die  tube  tilt  into  a  screw,  with  a  seal  or  oap 
iorewed  oft  at  the  end  Opposite  to  the  writing  end :  tt,  th^ 
penoil  or  crayon  i  j/,  a  short  cylinder  or  drirer,  slidinj^ 
it{;ainst  the  pencil,  having  a  stud  sliding  in  and  projecting 
through  the  slit :  t,  a  milled  nut,  turning  upon  the  scretf 
Of  the  tube,  and  pressing  against  the  stud  of  the  driver^ 
t6  drive  out  the  pencil  or  crayon  at  pleasure. 

To  charge  this  hblder,  "take  off  die  seal  or  cap,  then 
the  milled  nut,  and  take  out  the  driver ;  after  l^hich,  put 
the  pencil  or  crayon  into  the  tube,  which  is  made  a  little 
conical  at  th6  cap  end,  then  return  the  driver  to  its  places 
against  which  screw  the  milled  nut,  and  put  on  the  cap ) 
the  whole  is  then  ready  for  use. 

For  the  sake  of  rendering  our  description  less  intricate, 
tod  of  avoiding  circumlocution,  we  have  stated  peculiar 
fUetak,  metallic  compounds  and  materials,  for  the  various 
parts  of  our  pencil-*holder8  or  port-orayons ;  but  it  is  ob' 
tious  that  our  invention  ts  not  restricted  to  the  use  of 
Ihose  respective  metals  or  materials  only,  since,  in  order 
to  suit  the  taste  of  many  persons,  ivory,  tortoiseshell,  or 
HlOutt  sttbtftaucts^  may  be  tised  instead  of  metal  or  die 


\  ... 

QlifirQyemeiits.  A^d  mpe  do^fiirtber  .deelaie,  thatri^  fqi4 
improvetDdents  on  pens  do  confiist,  firety/ia  makiagj^ie 
pofis  of  toKoise^hell  or  hpm,  and  in  impfeBsi^  jupla jtl^ 
liibs  .or  wearing  parts  of  the  said  .pens,  wb^^thej  aie 
softened  wit]^  water  at  near  the-^oiliaigr  hf^\  jpadl  par^ 
ticlfMi  of.  diaimondj  ruby,  or^  ot&er-Veiy  liaid  suhstanoeB.; 
bjpwJHc^  >&eans  we  combine  great  durability  with;  pleasant 
el^^^licjfty. '  Se^pdly>  in  affixing  to  the  wearing  pacts  <^ 
tQ):t(C>i3esh6ll  p€^s  larger  pieces  of  diamond,  rubyi  goldj  or 
other  hand  smbi^tances,  than  could  be  used^  in  the  £tvt 
plan,  and  securing  the  same  in  their  places  bj;  soldeitng 
or  cementing,  according  to  well  known,  meth<>dsy  pieces 
pf  tortoiseshell  over  them,  taking  caj^  that'these  pieces 
do  not  extend  far  enough  ^backwards  from  the .  nibs  to 
iiyure  the  elasticity  of  the  pen.  Thirdly^  in  lapping' '& 
snifdl  piece  «f  tl^n  sheet  gold  over  the  end.  of -a /piece  of 
tortoiseshell,  intendJed  to  be  made  ifilo  a  pen ;  and  pressing 
the  gold  into<tbp,tortpi{»eshelI,  while. it  is  in  a  soft  stat^ 
and  afterwar<U  formmg.  Ilie  pen  by  cutting  away  thersa- 
p^rj3uqu%  gold  and  tortoiseshell  together.  I'ourthly,  ■  ia 
applying  *  to  tjhe  nibs  of  pens,  whether  made  of  tortoise- 
shell,  horn,  or  quills,  small  particles  of  diamond,  rub|ry 
or  other  very  hard  substances,  and  causing  the  same  to 
aidhere  by  means  of  any  tough  and  hard  varnish  or  cement 
ttiat  is  ,'not  corroded  by  ink,  such  as  copal  dissolved  in 
oil,  shell-lac  dissolved  in  alcohol,  sealing  wax,  and  the 
tough  resins  and  resinous  compounds  soluble  by  heaty 
which  are  used  by  lapidaries  for  cementing  their  precioos 
stones  to  handles,  for  the  purpose  of  holding  tkem  to  be 
cut  and  polished,  taking  care  that  the  copipositipn  be  suck 
as  not  to  require  beat  enough  to  bun^.  6^' scorch  the  tor- 
toi^edieU,  horn,  or  quill.  And  fifthly>  in  placing  i^nst 
^e  bftck  of  a  pen  two  springs,  or.  a  focfced  s{Hing.  o£ 
tortoiseshell,  horn,  quill,  or  meta|,  to  be  slidden  tqwaids 
or  from  the  nib  at  pleasure,  in  or^er  to  increase  oi;  c|AiQiiMsd^ 
tiie  stiffness  of  the  pen^  to  suit  varioua  lU^  nf  h§gi|-j 
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F^t9f^4  la  ardttr  to  eiEeet  ova  -fliM  pkui,  !4^^'!c«t  aii  ivi.^ 
dentetion  in  a  steel  die;  fittipg  the'iiU)S  of  tike  pen,  iritd 
pl^i^ej  the  particles  of  diamond  or  oth^r  hard>  Qttbstal^ceB 
in  ISie  J>oltom  of  the  indentation ;  w^^heti;  soften  the  nilig 
of  the- ppB 'in*  water,  nearly  boiling  hot,;  i^id  lay  them  in 
the  indentation,  and  immediately  put  on  a  piece. of*  Meel 
fitting  the  back  of  the  pen,  and  aj^ly  a'  moderate  dc^ee 
of  presBure,  which  we  continue, until  the tOrtQiseoheUor 
horn  is  nearly  cold.  •  t  ?     "      *    c  • 

;;  J'ig.O,  exhibits  difierent  viewsc  of  pewi,  with  tnts.of 
^iimond,  raby,  or  other  h%rd  substaiAces,  secured  intQ 
the^^bfai/by  soldering  or  oementing  pieeQS  <tf  iortoisefiii^ 
orer  them,  aqcording  to  our  second  plan :  t,  represents  a 
bit  of  diamond  laid  on  each  nib  of  a  tortoiseshe)!  pen, 
either  on  the  back  or  inside  of  the  pen :  v^  shows  the  bai^ 
of  a  pen,  with  pieces  of  tortoiseshell  soldered  or  cement^ 
over  the  bits  of  diamond :  v,  the  inside  of  die  same  pi^ft  $ 
w;  profile  of  the  same :  x,.seotiqn  in  profile  S  Y,  the  inside 
6|  a  pen^  withgiejices-of  tortoiseshell  soldered  or  eemenled 
mG^  the  inside  of  the  .nibs :  z,  the  back  of  the  si|me  ^en  t 
w  profile  of  the  same:  a  section  in  profile :  fi  the  body  cf 
the  pen :  y  the  bits  of  diamond :  3"  the  tortoiseshell,'  oe^ 
mented  to  the  nibs,  and  inclosing  the  diamonds,  except 
at  their.writing  parts. 

.  Fig.  7,  represents  five  successive  stages  of  a  pen,  mann-* 
Ibctured  according  to  our  third  plan :  x  section,  in  profile, 
*of  thd-^Vortoiseshell  prepared  for  the  pen:  f  perspective 
view' of  the  thin  piece  of  gold  turned  up  into  the  form  of  s^ 
stafje  r  ft* the  staple,  lapped  over  the  end,  and  pressed 
into  the  tortoiseshell :.  i  view. of  the  same,  as  seen  either 
at  the  inside  or  at  tbe^back :  r  view  of  the  pen,  as  it  ap^ 
pears  on  both  ^  sides  when  finished :  >  the  gold :  (  the 
tortoiseshell.  <  •  / 

In  carrying  our  fourth  plan  into  effect,  we  sometimes 
take  two  bits  of  diamond  or  other  hard  substances,  fonii|ed 
to  a  proper  figure,  and  dip  them  in  the  varnish,  or  melted 
sealing  wax  or  cement>  and  immediately  adjust  them  in 
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their  places  in  the  inride  of  the  nibs.  And  sMnetliMl  iM 
tain  a  quantity  of  diaiMbd  or  dther  hatd  snbitluiMi,  ill 
gralM  not  exceeding  the  tWo  hundredth  piurt  of  an  inch  itt 
diiyftiettiri  with  about  an  e^ual  quantity  of  ▼atniahi  aeafijlil 
m^x,  of  cement^  and  dip  the  nibe  of  the  pentiiifi  die  eom* 
)>o0ition. 

Pig.  9,  ehowa  the  manner  of  placing  a  spring  on  the  bMh 
tf  h  pen,  to  incr^s^  Of  dkninish  the  stiflheis  Of  tiw  ttiba^ 
according  to  oar  fifth  plan :  n  view  of  tiie  badk  <yf  t  p6tt  t 
ft'view  0^  the  inside :  *  se<^ion  in  profile  t  hi  the  pen:  ft  a 
feiked  spring,  one  prong  of  whidh  presses  npen  eaeh  nib 
M  the  pen :  it  two  rirets  and  four  trasher8>  the  m«li 
passing  through  two  hbles  in  the  pen,  and  thrdnghtWO 
slits  or  mortices  in  the  body  of  the  Spring :  x  a  knob«  by 
which  the  spring  may  be  slidden.  In  the  case  of  poMttbM 
to  fragment  pens,  we  sometimes  affix  the  forked  spriiig 
io  the  back  of  the  holder,  in  the  same  manner  as  juitHie^ 
Scribed,  for  the  back  of  a  pen  ;  and  sometimes  we  ittakA 
ihe  forked  spring  a  mere  prolongation  of  thte  liatk  of 
tipper  jaw  of  the  pen-holder,  and  adjust  the  degrees  of 
Stiffness  of  the  pen  by  putting  it  to  a  greater  or  less  deptk 
into  the  holder. 

Kg.  9,  shows  a  common  portable  pen^holder,  witfi  Ihi 
back  or  upper  jaw  prolonged  into  a  forked  spting :  :>  vieM^ 
of  the  back  of  the  holder,  spring,  and  pen  together :  ^  pro- 
file of  the  same :  fi  the  pen-holder,  usually  extonding  n6 
fuiiher  over  the  pen  than  the  dotted  line :  v  the  pen  r 
f  the  spring :  o  the  handle. 

Fig.  10,  another  common  portable  pen-holder,  witk 
it^hich  the  forked  spring  is  united  by  a  prolongation  of 
the  ferrule :  o  view  of  the  back  of  the  holder,  spring,  and 
pen  together:  j  profile  of  the  same  :  «  the  pen*  holder^ 
usually  extending  to  the  dotted  line  :  f  the^  spring :  e  thtf 
handle. 

In  witness  whereof,  8cc.  See.  8cc. 
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tpet^liMon  bfUhiPkteia gnmlteA  te  Aicbar]^  Baskall;  tke^yfrntger, 

WtTk  A  MAT!. 

TO  all  to  whoka  thett  presents  bImU  ciNkie,  kci  Aoi 
A^  faiMpye^  thst  in  (compUimce  with  tlie  said  prontd^ 
I,  the  8ldd  Richard  Badnalli  the  yenngeiv  do  hereby  de*« 
elare  that  the  oalare  of  mj  said  inreatiea^  and  the  mannet 
in  ipriudi  the  same  ia  to  be  performed,  are  partioalailjt 
dceoribedand  aseertsitaed  in  and  by  the  drawings  hereunto 
8onexed>  sad  the  folio  wing  description  liMreof  (that  is  to 
toy)  >^Kgs.  1  aad  2  (PI.  X.)  represent  a  side  Tiew  and 
^sn  of  a  madiiae  for  winding  silk,  or  any  other  fibrous 
tahstanoe :  a  a  ate  swifts  on  which  die  hank  of  silk  os 
ether  fibrous  substance  is  placed  or  stretched  in  the  ordw 
nsiry  manner :  »  n  are  pntteys,  firmly  attadied  to  the  axii 
if  eaeb  swvA,  with  a  grooine  in  them  firom  which  a  band  of 
oord  passes  round  the  smaller  pulleys,  c  c.  Motion  is 
cmnnmnicated  to  the  pulleys,  o  c,  by  the  drinng  wheels^ 
» i>)  which  are  actuated  by  any  convenient  power.  He 
periphery  of  the  dif  rpng  wheelb,  n  d,  and  of  the  pulleys^ 
«i?,  being  in  contact  with  each  other,  of  eonrse  when  Uie 
former  are  set  in  motion  the  latter  also  are  caused  to 
lefrire,  and  consequently  the  swifts  likewise  upon  which 
die  silk  is  placed  or  stretched.  Upon  the  periphery  of 
the  driving  wheels,  n  n,  are  placed  snuJl  wheels*  e  b,  to 
wUoh  the  spindles  are  attached  whioh  carry  the  bobbins 
upon  which  the  silk  is  intended  to  be  wound  from  the 
swift,  as  may  be  seen  by  reference  to  fig.  2,  where  a  « 
represent  the  bobbins  :  f  f  are  levers,  which  act  under  the 
pivots  of  the  spindles  of  the  wheels,  s  2,  upon  any  tension 
being  applied  to  the  longer  arms  of  the  said  levers,  the 
ftdtrit  In^  plMed  as  neur  as  convenient  to  tiie  point 
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wli^e  the  shorter  arms  of  the  levers  come  in  contact  with 
t^e  piTx>tB  of  the  said  wheels,  E  B.    Having  ttoscribed*  the 
separate  fv!^  of  this  machine,  it  is  now  only  leqaisite^  to 
state  the  effect  whidift^kes  place  when  pot  in  motion. 
On  power  being  communicated  .to  the  driving  wheek,  n  n, 
motion  is  thereby  commniaaftedrtQr  the  pulleys,  c  c  and 
B  B,  and  also  to  the  smalt  wheels,  b  e,  which  cany  the 
bo&bins*    The  coiaoequence  of  this  is,  .that.a  rev^tion  of 
the  swifts,  A  A,  is  occasioned,  aiidfby  aiproper  calculation 
of  the  diameters  of  the  pulleys,  b  b  and  c  c,'  and  of  th^ 
small  wheels,  e  e,  and  the  recetvibg  bobbins  whi<di  aie 
plaaed  on  the  ^lAdles  of  the  same,  the  silk  given  off  by 
the  swift  will  be  received  by  the  bobbin.    To  regulate, 
howeter,  any  variation  caused  by  the  increase  of  silk  oh 
thejixiibbin  on  becoming  full,  and.  its  consequent  incieaaed 
circutdfer Ace  and  decrease  of  the  -hank,  the  levers,  ;f  v; 
are  bipoagfat'  into  action ;  for  on  the  slightest  increaML 
pressure  of  the  thread  or  threads  which  pass  over  the 
levers,  f  f,  the  pilots  of  the  wheels,  b  e,  are  instmtly 
actfed  upon,  andthey  are  consequently  raised  ^m  contact 
with  the  driving  wheels,  dd,  and  the  speed  of  the  bobbin 
retarded  until  a  further  supply  of  silk  be  given  off.iiom 
die  iswift.    From  this  it  is  evident,  that  unless  the  silk  be 
jMreviously  broken  in  the  hank,*  it  i»  n^t  to  an  in^ossi* 
bility  for  any  breakage  to  occur  in  the  winding  of  the 
same,  as  the  lever  is  at  all  times  the  compensating  power 
or  mediator  between  the  swift  and  the  bobbin ;  and  as  it 
is  so  arranged  as  to  be  elongated  or  shortened  at  pleasure, 
it  can  be  accommodated  to  every  description  of  sittL-  or 
other  fibrous  substance.    It  is  necessary  to  state  that  the 
silk  should  pass  otertbe  glass  rails,  h  h,  from  tl^enee 
over  the  levers,  p  f,  through  Uie  eyes  or  guiders,.orG.^  and 
from  thence  to  the  bobbins..  By  this  impnovement  in 
winding  silk,  the  great  difficulties,  cause  of  w«ste  and  ex- 
pense in  time,  &c.  which  attend  the  ouatomary  method, 
«re  effectuAlly  avoided  $  and  whatsis  an  objeot  of  the 


greatest  import^tte^By' any -desired  .speed  may  be  obtunedy 
an  increased  motion  of  the  swift  by  no  means  adding  to 
tke-teosionbf  ithesilk.  k      . 

'    I^g.'  3  repr^ents  another  arrangement  of  the  foregoing 
meclmnism,  which  is  petbaps  preiTerable  for  all .  kinds  of 
■ilk,  and'  has  the  advantage  of  being  applicable  to  that 
description  termed  long-reded.    a  is  the  dri^ng  wheel : 
B  the  receiving  bobbin :  c  the  compensating  lever,  similar 
to  the  like  parts  in  figs..  1  and  2 ;  but  instead  of  employing 
a  swift,  the  silk  is  stretched  on  two  cylinders,  d  e,  of  tin 
DC  other  material,^  technically  called  riefe  heads.    The 
'tq>per  rise  heady  iv  resting  on  the  driving- wheel,  a,  is 
actnated  in  the  same'  manner  as  the>  l^Mid  ttkditel,  c,  in 
figs.  1  and  2.     It  will  Aerefore  be  easily  understood,  that 
the  silk  being  stretched  over  the  two  rise  heads,  n  b,  and 
the-  upper  one,  d,  being  put  into  motion  by  the-  drivibg 
wheel,'  A^  it  wiH  resolve  round  in  th^  manner  of  an  endlesi 
•tnsp  or  band,  giving  off  its  thread  to  the  receiving  bobbin, 
B,  «n  die  manner  shown  in  the  annexed  drawing.    The 
lever;  c;  acts  in  this  arrangement  exactly  in  the  mode 
described  in  figs.  1  and  2,  and  therefore  need  not  be  de» 
scribed  again.   To  prevent  the  silk  from  getting  entangled, 
wkSch  it  might  do  were  the  skein  allowed  to  pactt  from 
one  rise  head  to  the  other  without  any^  support,  it  is  nmde 
to  pass  over  a  plane  of  tin  or  other  suitable  material^  f  f, 
of  the  same  breadth  as  the  skein  of  silk,  or  what  is  the 
same  thing,  the  two  rise  heads,  n  or  s :  its  sides  are 
taimed  up  to /prevent  the  silk  from  running  off.  it.    It  is 
shown  detached  in  fig.  4.    The  rise  head,  x,  has  the 
power  o£  being  moved  to  a  greater  or  less  distance  &om 
the  rise  head,  n,  to  accommodate  itself  to  the  length  of 
the  skein  of  silk  by  means  of  the  screw  and  slide,  g  ;  aad 
in!  order  to  allow  the  plane,  f  f,  to  accdnunodailie  itself 
likewise  to  the  rise  heads,^t  is  divided  into  two:or  inore 
pieces  of  any  lengthj  which  being  placed,  as  at  a,  6,  .c,  d, 
one  under  the  otiker,  admit  of  any.  degr^  of  eslteasion 
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In  fig.  1,  X  is  a  small  ratchet,  ta  psrt^eat  the  aSk  frmm 
facing  w<WQd  off  Qgaia  from  th^  boblp^Ay  &  b,  vhieh  tome* 
tim^  hapfptns  vihen  the  sUk  £«U  ftiistoDed  on  tHo  akoK 
Th^  apparatus  is  m^e  plainly  sbown  by  fig.  6 :  ▲  ia  <li« 
dming  wboiQl  that  caries  tbe'reoeiwg  boUun :  bb  ii  » 
f  #iMl  standard  of  metali^  fixed  to  the  frame  of  tha  loacUwi 
€  o  a.  piacai  of  metal,  attached  by  the  hinga^  o^  to  th# 
ghandard*  b  3,  and  f  wiogiag^  Uha  a  peadalttm,  in  Ihs 
direction  of  the  dotted  line,  bat  proveatad  froii  taking  am 
opposite dirieotion  by  the  amall  pag».  k.    Ptool  Aa  fae^  of 
the  whMd>  A,  projects  anoitbar  email  peg>  9,  so  pkcai  as 
in  eaoh  9aT«datioi»  af  the  wbeol>  Aj,  to  strike  tha  talckaft 
q  m    HeAo^  when  the  wheel  rarolYea  in  the  direolMQ  of 
the  dart  (ita  proper  ooarse)  oa^  in-  enoU  larohip^,.  il 
alaf  ates  iba  ratehe^  c  d>  in  (ha  dmotioa  af  the  dtMid 
)iiifly  aad  pasaea  it;  butahoold  any  tiung  dnae  ji  j«  a 
ooQtrajry  direotioa»  the  peg,  f>  oamii^  in  aentaot  vith 
the  pieoet  0  d>  whidi  is  itaelf  pravantad  maNug  in  ai^ 
but  the  first  diraction  by  the  peg  or  stopi  s»  atopa  Aa 
wheel*  A>  firom  re^Hdving  at  all. 

Fi^  6  and  7  represent  an  elevatien  aaid  ^tam  of  an  11 
proved  mapbiaa  for  doubling  sUk  ax  other  fifasoua 
ptance.  Aagp  nnmbei^  of  bobbins  on  which  tfaa  ailk  of 
atber  material  bta  batn  prtvionaly  ^mund^  am  pfaaad  kei 
an  npnght  poai^ian  an  anji  suiAnbla  frame  or  boiard,  m  % 
and  acfiording  to  the  nambar  af  threada  wanlfd  to  ka 
daaUad, .  suoh  number  are  paased  beiwaen  tila  rods  oa 
bar%  o  e  c  (whiek  aie  conatru^tad  of  glaas>  o«  any  otiiaf 
sniAable  •  material),  and  sapaxately  conveyed  throngh  the 
amall  loopaor  ejnes  of  the  wires,  Ana,  aad  ftom  tkenee 
Afongk the gnider loop  or  eye,  ft,  to  the reeeivingbobbin^ 
n*  The  glass  rods  or  bars,  /;  c  c,  are  fixed  in  an  npper 
and  lower  frame,  the  upper  one  bung  moTeahle  on  hingai^ 
ae,  ao  that  inataiid.of  passing  tim  sUk  iinder  one  baa  and 


fhrsf  tlM  plher^  tihe  tame  is  imflOjedmiBly  effected  lny  t^ 
top  frame  being  misedi  and  when  the  threads  a? a  passed 
•var  the  lower  frame,  let  down  again,  which  fonns  upon 
the  silk  such  angles  or  curves  as  may  be  aeen  by  refierenod 
to  fig*  8,  aiid  by  vhich  means  siiffieient  fir^otion  is  pro- 
dnoed  to  lay  the  silk  with  proper  tightness  on  the  bobbin, 
B,  and  to  keep  the  loops  or  eyes  of  the  wires,  aaa^  ele* 
fat^  as  long  as  the  threads  continne  whole :  b  is  a  levev 
exactly  balanced,  one  end  of  which  has  a  plate  of  tin  pc 
othev  suitable  substance  attached  to  It,  and  which  plate 
la  pli^ced  eacaedy  under  ^he  wires,  §aa,  bo  that  iS-^any  ef 
the  sakl  wires,  by  the  breaking  of  the  thread  which  eie^ 
faiea  them,,  should  fall,  the  end  of  the  lever  npos  wihioh 
it  faUa  (namely,  the  plate  of  tin  or  other  substance  above 
aUttded  to),  W4:^uld  immediately  preponderate,  and  the 
eppoeitia  ^d  eonsequeptly .  be  elevated.  On  die  spindle 
upon  which  the  receiving-bobbin,  n,  is  placed,  is  a  kipd 
ef  mtohet  ei^  stop^  b,  which  oatches  the  end  of  the  Jever, 
B,  the  pement  it  is  elevated,  and  stops  the  bobbin  uafsl 
t|ie  end  which  wai|  broken  (and  caused  this  stoppage)  be 
pieced.  Motion  to  the  bobbin,  b,  is  oommanieated  by 
the  diimg  wheel,  <},  Ag.  6,  acting  upon  the  small  wheels 
Bi  which  is  attached  to  its  spindle« 

Fig*  9  represents  a  bobbin^  Ay  at  the  t^p  of  which  a 
eironlav  rim,  a,  of  polished  metal  or  othes  suitable  sab* 
stance,  Wfhose  surface  is  npt  liable  to  be  injuiesl  by  otdi«' 
Miy  weai{  or  use.  The  nee  of  this  is  ta  peveat  the 
Weiddng  of  thfeade  by  what  iirequentiy  occurs  where  Hbm 
eommoii  guider  or  flyer  is  used*  It  is  i^eeessary  here  tcr 
remark,  that  this  circular  metaUio  rim  may.  be  either 
Ipese  or  atla^ed  to  the  bobbin.  The  Ibrmerj^  for  me^t 
povposee,  I  pr^r,  particularly  in  its  appliefition  to  threw* 
iag,  where,  by  a  reference  to  the  following  figures,  10  and 
11,  the  advantagea  resulting  firoja  it  may  be  easily  di»« 
tfingui^ed. 

fSge.  10  and  11  are  a  side  and  front  view  of  my  impraved 
machine  fer  spiiming,  doubling,  and  thr^i^ing  silk  by  one 


.jo|ibiftfi(m/ wittcklitare.'pftteii  dligr  of  :A|rii) 

in  die  year  of  our  Lord  :L8S3^  sd^  fpettfied^acoonlitis^y* 
Thermtaoiiod  cif .  iatarodacang  .'tC  Mkfe  is  to  iaohide  «mw 
iiiftbcf  iuipiuveiiients -oil it*,  i. .  .    ^ '  .  :. ,    v  ] 

>  lRg%li  .vepifedeaie  a  bobbm  aofl  gii(<fer cfr  flyer,  as  coidp 
^OBly  used^  ta  civhich  guidor  of  B^erS  obi^y  attdbste 
Ihfe  greatest  poifieouvtf*tli^^wiate:)s^  die^tlirawiiig  pf 
ailk.  TliercauiieflfoftthisAveiobVioiifl;  rOieiggayrorflyiar^ 
A,  :moVeft  Idcmfy:  oil  'tbe .  sj^indle  ;  to  .fliis'qwttd fertile 
biriibiii,  %  is  6safify  atteched.    The  conatdeMhie.friolioD 

produced  lipon  tiie  silk  by  the.p^rQi: 
Lto  jdraw  round  the  guider  !or  flyer^  a>  iaidejteiMlMt 
cif  the  aag^idar  pdattioa  which  it  nedBtearily  tal^es^in  bei&g 
dtawn  off  the  bobbih.  To  counteract  this/  tberefore. ;.  the 
ciicukr-metaliicriflEi,  as  doiciil^ed  ia  figl  9,  ia^sidMrfitiitedt 
whe&er  attachM  t6  the  bobbin  or  jdaced  kkotfaly  upoatiie 
tap:6fit.  .  ;    .  ^u   ,  ^  .i  :  .j  i  ji;/,/ lovjx 

.   In 'figs.  10  and  11,  A  A  are  bobbins,  upon  whicb  HxkxSk 
has  been  pceTicbdgr^^EaKiuad  pr  doubled,  according  to  t]^ 
destription  of  oianufiuctured  article  required,     ht  the  top 
ofithflseUobbins  are,^  eitb^  attadhed  or  placed  Ictoselya  ^ 
(sirciUac  melailic  iriins,  b.b,  which  ,1*.  ^idl  If  ^aete. pre- 
venters/' and  which  are  made  to  .extend  about  oife:fi>nT|Ii 
Clf:itn.ioch  beyond  the  circ^mferehoe  of  thebebttn«s«ci9 
a  rectangular  bai  of  'Tvdod  or  metal,  cbver^  wilk  tROoHen 
cldtb,*i>r  any.  other 'rndtetihl  ctqpable  4)f  produetng/fi^ctiQik 
OVSBt  idbis  bar,  and  once  drtnoce  rdiitid  il^  as:re^]p|irad,'.tha 
ends  of  silk  are  taken  from  tihe  bbbbih8>*^A.;^>^aa4€g*l^il>^»^ 
throni^  the- loops  or^eyes,  n:D/thiroiigh>thtfiiyHi||^^ 
to/  the '  rfeceiviag  . bobbin,    f.  -.  Moti<^ :  is^  gi?w , t^/  thik 
apinviiag  spindles,  g.  q;  a^  to  the  throwing  .spjilflditepffiiqC 
an  en&leasratiftp,  baiuH  oc  c^in,  1 1,  paB9tpg.be1i!n:een:i|«»u; 
whorls  grMoc^aga,  as  described  in:the  drawing  .ann«(e<I, . 
which  stiH(i  mi  aetnaied  by.  a  drvmi  ot  cylinder  in  the.us^ 
manner.    It  &  oddent,  on  reference  to  the  drQ,wiflg«  .th^t 
if  the  flArap  btii^ietJiaanQtibn,  the ep^nd)^;  ^  Q,  .wiUJ)e 
ceffolTing  in  ao.oppi]9te»;.dji^tib^  ».;  ^ 
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if  tUe  roHers  also' be 'set  in*  motion,  which  motion  is^ 
reflated;  80 'as  to  suit  the  exact  quantity,  of  twist' 
the  kind  of  silk  requires/  the  silk  will  be  drawn  from' 
tb<e  bobbins,  a  a/ and  received  on  the  bobbin,  f,  in 
the  toual  manner  of  cotton  spinning.  The  bobbin,  r; 
b6ixig  loose  upon  its  spindle,  and  the  flyer  attached 
fast  to  it^  a  s«M9[cient  friction  for  all  necessary  pur* 
poses  is  produced  by  parsing  the  silk  round  the  covered 
niil-'or'  W,  c.  By  this  contrivance  the  guider,  a,  as 
described  in  'fig.  12,  is  rendered  useless,  and  conse- 
quently the  breakage  of  threads  very  materially  dimi- 
nished. '  Independent  of  the  above  great  advantage  arising 
froYn  the'use  of  the  "  waste  preventers,"  they  allow  a  very 
gineat  inicrease  in  the  «peed,  to  which  the  guiders  conw 
nkbiily'iki  use  were  an  insurinoilntable  obstacle,  in  conse* 
qvitoce  of  the  centrifugal  action  being  so  great  as  to  cause 
ati  lettension  of  the  wires  when  they  very  frequently  came 
in  contact  with  each  other;  and  this  happened  particu- 
Itkly  in  Aia  method  of  throwing  when  it  is  necessary*  to 
faftV^-tlfe  receifing  or  throwing  spindle  as  close  as  possible 
to:tlie'giViiig^ofi'or  spinning  spindles.  In  case  the  thread 
or/tlMads  from  either  of  the  spinning  bobbins,  a  a,  which 
itthe'  at  the  rollers,  should  break,  a  cutter,  as  described  in 
flg.  13,  is  provided,  which  is  placed  on  the  .lower  part  of 
the  -  firame,  K  K,  which  frame  also  supports  the  rollers, 
waldr  by  passing  the  two  endd  of  the  silk  over  the  cl<yth 
bar;  c  c;  then  crossing  the  threads  round  each  other,  and 
then  passing  them  through  the  upper  loops  or  eyes,  n  d,' 
tbey  maintain,  as  long  as  they  remain  unbroken,  a  situa- 
tion as  shown  in  fig.  14  ;  but  as  the  points,  1,  1^  of  the 
cotter,  as  described  by  fig.  13,  are  two  sn^l  pieces  of 
sharpened  steel ;  on  the  breaking  of  either  thread,  the 
renainiDg  one,  being  libemted,  will  immediately  come 
in  contact  with  one  of  the  said  pieces  of  steel,  and  be 

imlimflyxat. 

According  to  the  diameters  of  the  .whods  or  stockings, 
mhMi  aie  fixed  :iip6&*  the  giving,  off'  spiadleay ' «  o,  and 

VOL.  lU  R 


^384    Patent  for  inq^roven^f  in  fWMffffpfmiwg  Si9^ 

the  receiving  spindle,  h,  will  be  the  propodxott  ff-  iir^ 
or  spin  between  them,  and  acoordtng  to  Ibe  fipetd  of  iknk 
rollers  will  be  the  twist  cnr  spin  given  ta  th#  uxxited  tbm4li 
It  is  here  necessftry  to  state^  that  by  n^ans  of  the  albtM 
described  putter  and  pirculfir  metallic  rim^  wifh  the  fMk 
friction  bar,  the  two  op^rationd  of  douUiag  and  spiiuiiQf 
may  be  perfonped  a^  one  time  on  thff  common  spipoiQg 
millB*  The  mode  of  doing  this  will  be  easily  uB<^nlae4 
by  referring  to  fig.  10,  a^d  supposing  the  rqll^i^j  ^  u,  ta 
have  their  place  suppHed  by  th^  ordinary  rc^^eifiag  Mh 
bins  of  such  mills,  while  tl^e  receiving  bob|»i%  F,  rf  th§ 
mill  is  tak^  away  altogether.  If  then  the  tv^o  thf^Mi 
are  qarried  from  the  two  spinning  bobbins,  A  A>  in  tin 
manneiT  described  in  the  pl^te,  to  the  r^c^ivi^g  bobbiii 
that  has  t^ken  the  place  of  the  rolI§rs»  IB  E,  they  wiU  ht 
gathered  on  that  bobbin,  having  h^w  fil^t  4p90  hy  ttl 
rf  volution^  of  the  two  bobhios*  A»  %nd  thw  doaUiPg  ni 

spinning  \a.  one  operatioii* 

<  In  figs.  1  and  2>  I  claim  any  means  of  giving  motion  tfl 
^,  swift,  rise  h^ad,  ox  any  oth^r  reel  ^pon  wIugIi  silk  v^ 
ha  placed  for  the  purpose  of  being  wound  m  to  ik$.m 
fiaiving  b^bbii),  at  the  same  time,  in  conjunetioti  vitk  • 
0pmp^sating  appam^tus^  or  any  imiti^tion  thereof  ffMf 
evQr^  whereby  the  same  efie^  may  bQ  pradne^d  {  tbut  iii 
I  claim  any  means,  in  conjunction  wit^  aa  tmiw^tiU^ 
vhich  can,  through  the  agency  of  lbs  silk,  rdiird  or  air 
valerate  the  receiving  bobbin,  wh^rahy  silk  can  im  pmir 
iftsyed  firom  a  9wift,  rise  h0ad>  or  re«l»  on  whiak  i*  ^ 
placed  to  be  wound  to  a  bobbin  wkieh  ia  to  reaeivf  i^ 
without  any  friction  or  tension  being  amplttyied  ufM  ifc 
except  that  which  is  necessary  for  its  action  upon  tha  mM 
apparatus,  and  consequent  self-preservation,  an4  ^ 
laying  it  with  a  proper  tightness  on  the  bobbin,  and  whio'i 
tightness  may  be '  increased  or  diminished  at  viUy  ^ 
increasing  or  diminishing  the  action  of  the  said  appsiaiBi 
on  the  bobbin  itself. 
In  fig«  Sy  I  claim  the  ^nangement  thfie  deseribed  {^M^ 
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t&lly,  and  particularly  the  channel  of  metal  or  other  ma- 
terial;  f  f,  for  supporting  the  skein  in  its  passage  from 
cme  lise  liea4  to  the  other. 
In  figs.  6  and  7, 1  claim  the  use  of  rods  or  bars  of  glass, 

or.  My  citlw  mit^blf  suhfttancei  as  her^tofort  di^wribed*  ji)y 
passing  the  silk  under  and  over  which,  a  sufficient  degree 
of  tension  is  produced  to  lay  it  well  upon  the  receiving  bob- 
bin, whereby  the  wire  guiders  commonly  in  use  are  rendered 
ixwct^^esiiftTy,  %n4  mv^h  l^rei^ag^  imd  wc^t§  OQoaeimeptly 
pptvfot^d ;  if  Qnfi  pr  tmi>  ^C  theiP  rods  or  ^ar«  be  c^i^r^i^ 
with  woQUm  ^Iq(!?^i>  OiT  ^By  ^tbei  suital^l^  sub^tunoe,  it 
w^m)4  ten.d  i9^eh  U^  cji^igii  wd  brighten  ihe  silfc,  wd  tf 
pii9v#^t  iQose  en^  r wiping  ^p*  la  the  figs.  6  tm|  7^  { 
fd4«^  <4^iiyi  4^Q  pa^ulfir  ^rr$^i)gapfieqt>  %4  d?90lib(id  \n  tilf 
duswjpgfi  Qf  t^Q  loi)|Mi  and  wir^s, «  n  ^,  which  art  m^^  $o 
fke^fg^ly  lig|h(  W  W^ftU  «» to  prpduoci  b«t  ihQ  ^ighfiil; 

tmiiQQ  Q9  tbf  f^Vk^  wfl  y^fc  »!^^oimUy  buttyy  to  a^wtr 
fkvfiry  p^fpQWf 

iii9g4t  10  %nd  11,  I  qlaim  the  general  anitogei^int  of 
the  mi(plmerys  Ib^  p^rticvdar  arrangement  of  the  olotk 
biir>.we#lQ  pveveate?,  wUh  the  cutter,  aad  th#  ftppiio^tion 
of  ^Q  dfti^e  pomUar  ermngemaAt  of  part9  tp  the  tmuAMi 
ipiWMUg  mttls^  A>r  di«  p^Fpps9  9l[  doubliiig  Md  apiMing 

at  one  operation*. 

'  I#«tly»  I  <4eiiii»  wiie^r  for  thie  or  My  otlier  poipose, 
ik^  e^olniiive  epplioiKtieiickf  the  eiiw^uler  pelith^  wM 
MWk  ftr  Qithfir  initfkble  mhotAHQe^  whoM  wirlic^  ii  piee 
NiUt  to  liie.  (^hifiped  ^  UQimd  id  wiipary  nfM»  ttnMi 
f ^  we»ie  fifvMters/ '  ee  e.  anbstitutft  for  the  old  fly^i» 
f    In  vitiieM  l^l^erei^  (i^  fcc,  . 


>. 
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Remarks  on  Mess&s.  Hills  and  Habbock's  TaUwt^  fir  ma  imprawe* 
mewt  in  the  manufacture  of  Suljsfiurie  Add* 

By  Mb.  J.  C.  Gamble^  of  the  Lifiybank  Vitriol  Works^  Dubfin. 


COMMUNICATED ^Y  THE  AUTHOE. 


The  patent  of  Messrs.  Hills  and  Haddock  (the  specifi- 
cation of  which  is  inserted  in  the  last  Number  of  the 
Repertory),  on  its  first  appearance  attracted  mach  atten- 
tion from  the  mannfacturers  of  sulphuric  acid.  The  ac- 
curate experiments  of  Mr.  Hatchett  had  made  known' the 
immense  quantity  of  sulphur  contained  in  iron  pyrites.' 
It  was  also  known  that  by  roasting  this  pyrites  at 'a  low 
red  heat,  in  contact  with  atmospheric  air^  the  auiphur-is 
disengaged,  and  sulphurous  acid  produced  in  jgreat  abon- 
dance.  And  the  French  chemists,  Clement  and  Desormes; 
had  proved^  that  in  the  conimon  mode  of  manufectilring 
sulphuric  acid  the  use  of  nitre  is  to  give  out  nitrous  acid 
Tapour,  which,  acting  as  a  medium  of  union  between-.the 
atmospheric  oxygen  and  sulphurous  acid  vapour,  pro- 
doces  a  substance  which,  by  the  agency  of  Tjeater,  is 
ultimately  converted  into  sulphuric  acid. 

Now.  the  above  facts  being  known,  nothing  could -be 
more  plausible  than  to  suppose  that  sulphurous  >  acid 
vapour,  extricated  from  burning  pyrites,  -and'conneyed 
into  .a  chamber  with  the  requisite  portion  of -nitrous  acid 
vapour,  would  produce  sulphuric  acid  with  the  '^utmost 
economy  and  advantage.  Accordingly,  t^o  exte^ve 
manufacturers,  under  licences  from  the  patentees,  soon 
commenced  the  new  process.  But  it  would  appear  that  that 
trial  disappointed  their  expectations,  for  they  have  since 
abandoned  it.  A  third  house,  Messrs.  Thompson  and 
Hill's,  of  Liverpool,  still  continue  the  process ;  probably 
because,  being  their  own  miners,  they  have  the  advantage 
of  using  their  own  pyrites. 


JUnutrM  onMesirs.  Hilb::ancUHaddock's  Patent.  ^7 

'  Th^wijiter  made  trial  of  this  process  imder^  infixiit^ly 
yaried  mpd^catious. '  >He  embarked  ia  it  with  the  .more 
spirit,  and  prosecuted  it  with  the  more  determined  perse^ 
vetance^becaase,  he  conceived  that  his  vicinity  to  the 
imp^ttse  stpres  of  pyrites  deposited  ii^  the  mines  of. Wales 
andt  Wicklow,  gave  h|m.  a  great  local  advantage  ;  and  in 
abandoning  it  .he  was  left,  with  little  hope  of.  ever,  seeing 
.  it  prosecuted  with  sucoess. 

/  ,He  used  a  cast-iron  retort,  through  which  the  sulphurous 
.acifl  jrapour  and. atmospheric  air  were  coDveyed>into  the 
chamber,  perfectly  apart:  from  the  smoke  of. t|^e.  furnace. 
•He  operated, sometimes  on. half, a  ton,  sometimes. on  three 
.times  that  quaptity  of  pyrites.,  daily.    He  experimented 
at  every  degree  of  ^  heat  at  which  the  gas  could; be  extri- 
cated, from>the  lowest  red  to  the  highest  the  retort  could 
;bear.    He  subjected  the  material  to.  incandescence ^  for 
^eveiy  period  of  time  from  two  to  twenty-four  hours.     He 
^conyeyedf  t(ie- gases  into  the  chambers,  with. a  velocity 
differing  from  a  smart  to  the.  least  possible  current. .:  He 
*  ma^e;  trial  without  nitre ;  but  finding  he  could  not  effect 
the  .least,  condensation , in  this  way,  he  sooii  gave  it  oyer, 
<The  nitrous  acid  vapour  was  disengaged  from- nitre, by 
sulph^uric '  acid,  r  and,  conveyed  to  the  chamber  by  a  sepa- 
.rate  passage.    The  quantity  of  nitre  varied  from  a  sixteenth 
,to.  a,  tbirtyv-second  part  of  the  pyrites  employed.  •  Some- 
limes  sjteam  ^alone,  at  others,  steam  in  conjunction  with 
.atmospheric  air,  were .  introduced  into  the  chamber  by  a 
'  distinct  passage,  and  under  various  modifications  ;  at  other 
.times  both  these  agents  were  excluded.    In  short,  every 
contrivance  that  could  be  thought  of  was  put  to  the  test, 
and  always  with  the  same  ill  success.  Sulphurous  acid  gas 
.  was  always  produced  in  immense  abundance,  but  could  not 
the.  condensed.    One  half  of  the  sulphuric  acid,  produced 
,  ;in  a  gi,ven  time  by  the  old  mode  of  working  could  not  be 
obtained  in.  this.    And  as  the  principal  investitme  of  the 
.manufacturer's, capital  is  in  the-leaden  chambers,  so.great 
._a  defioiency, in. their  produce«would,:^under.any  jcirciijQQ^ 


Sdi  itmatki  on  MessNi  miU  AHd  HMida^i  P^MM. 

ilteac^«,  termiflate  iti  fiJlttte.  lH  tli«  Ab6y6  tfhiUi  ihe 
pastes  pasfted  through  a  ratige  of  chAmbefii  two  bdtidltA 
Ittd  forty  feet  in  length. 

On  taking  a  closer  view  of  this  subjtet,  we  diink  ftMhIftf 
oecurs  that  might  iiot,  d  priori,  be  expected^  OMudm 
pyrites/  or,  as  we  shall  now  call  it,  bisulpharet  of  iroto, 
h,  in  round  numbers,  composed  of  fifty^tWo  parl»  8ii>fA«r, 
and  forty-eight  of  iron.  When  this  bisulphutet  is  aiib- 
tditted  to  a  low  red  heat,  in  contact  with  atmospberio  air, 
it  gives  out  one  half  it£i  sulphur,  which  is  oonveited  ittt6 
iiilphuroUft  acid  gas,  and  th6  residue  becomes^  a  proio«> 
iulphuret.  But  owing  to  the  great  affinity  of  iron  for 
Otygeii  at  an  elevated  temperature,  thisi  protostdpbiittt 
looming  in  contact  with  a  fresh  portion  of  atmospberie 
oxygen,  will  give  out  the  remainder  of  its  sulphur,  and 
b^  converted  into  a  fed  oxide.  These  combiniltions  thtt 
proceed  with  more  or  less  rapidity  during  the  process ;  and 
should  it  be  continued,  the  residue  will  b^  a  red  ofnde, 
entirely  deprived  of  sulphur.  •• 

Kow  the  atmospheric  air,  in  passing  through  a  ton  of 
pyrites,  has  to  ftimish  more  than  half  a  ton  of  oxygeA  t6 
the  sulphurous  acid,  and  four-fifths  of  that  quantity  to 
oxidize  the  iron ;  so  that  very  nearly  a  ton  of  Oxygen  must 
be  set  off  for  these  purposes  before  a  panicle  can  be  ap- 
propriated to  the  conversion  of  sulphurous  to  sulphuric 
acid  within  the  chamber.  As  atmospheric  air  contains 
about  6ne«>fiflh  oxygen,  five  tons  of  it  must  pass  into-the 
i6hamber,  and  yet  no  allowance  be  made  for  the  conversion 
of  the  sulphurous  to  sulphuric  acid ;  the  volume  of  which 
I  shall  leave  to  your  readers  to  determine. 

I  will  admit  that  this  is  putting  the  matter  in  tile  most 
unfavourable  point  of  view  ;  because,  in  ordinary  proceed- 
ings, the  residue  will  be  partly  a  protosulphurec,  lUid 
^irtly  red  oxide.  But  it  is  a  true  representation  Of  whtt 
iilway s  occurs  in  a  more  or  less  degree.  * 

Yet  -the  difficulty  does  not  end  here.  For  though 
Mygen  be  present  in  the  chamber,  but  no  dikrted  ttii  to 


HHol  hilt  aii  inbdndiderable  propof  tion  of  the  genetal  ia^ns, 
tbe  union  ot  the  sdlphurous  and  nitrous  iaicid  gases  b^ 
iMo^  extiremely  diffibult^  and  at  length  impracticable. 
This  fact  the  e±peri6ncfe  Of  evfeiy  i^triol  manufadturer  has 
tkiighthim.  He  had  (Jbs^tvM  how.  briskly  condensatioh 
)nfocedds  kt  th6  tdzliikiencement  of  (combustion,  when  thfe 
kttiibiphere  within  the  chamber  maintains  its  due  prd- 
portion  of  oxygen ;  but  as  that  proportion  diminishes,  the 
bondendation  becomes  languid,  and  at  length  ceased,  be- 
fbte  thid  materials  Are  exhausted. 

'''  The  Mebsrs.  Vivians,  the  intelligent  projirietbrs  df  i^ii- 
tensive  copper  workd  in  the  neighbourhood  of  Sv^ansei, 
-Mapldyed  a  nilmbe^  of  ingenious  devices  to  condehse  the 
tiolhense  tolumes  of  sulphurous  acid  vapours  disengaged 
ih  the  toasting  of  their  ores,  to  the  serious  annoyance  of 
the  SUrroUhding  neighbourhood.    They  were  advised  to 
tonvey  these  Vapours  into  a  leaden  chamber^  and  there 
Itieeting  with  nitrous  vapour,  it  was  hoped  they  would  be 
condemned  into  sulphuric  acid,  and  that  thus  two  im- 
jiorlant  objects  might  be  gained — the  manufacture  of  a 
Valuable  product,  and  the  abating  of  the  nuisance.    But 
'the  result  was  altogether  unfavourable.    The  large  quan- 
tity of  foreign  gasds  prevented  the  union  of  the  sulphurous 
And'  nitroud  acid  vajpours,    and  no  sulphuric  acid  was 
bbhtined. 

The  patentees  seem  to  have  observed  a  studied  am- 
biguity in  their  specification,  with  regard  to  the  use  of 
nitre  in  the  j^tocess.  They  state  that  they  ignite  the  me- 
tallic or  other  sulphurets  in  contact  with  atmospheric  air, 
br  Other  imponderable  substances  containing  oxygen. 
There  is  no  such  thing  as  imponderable  substances  con- 
tainiiTg  oxygen.  But  to  waive  this  inistake,  they  should 
have  e^llcitly  decUred  what  they  did  use  to  afford  oxygen 
in  their  process.  If  it  was  nitrous  vapour  they  should 
have  said  sb,  and  not  leave  the  public,  at  the  expiration 
6f  their  «iOilopoly,  t6  commence  a  series  of  experiments 
to  discover  their  meaning. 


But.  it  would  appear,  from  eyidence  produGadby^A^ 
] on  the  trial  against  .Thompsou  and  Hill^  that  th^,d]4 
intend  the  public  should  believe  they  manufactu^nedf  aal- 
phuric  acid  without  nitre.  On  this  trial  two  celebrated 
chemists  were  producedi  to  prove  that  .they  attended,  to 
t  he  process  at  Bromley  for  several  days,  that  they  noted 
its  progress,  and  that  sulphuric  acid  was  pro^duoed  wdi- 
out  nitre. 

Though  nothing  can  be  more  remote  frpm^  piy  intention 
than  to  question  the  veracity  or  ability  of  thesf|.di;Bti&- 
guished  men,  yet  I  think  I  shall  be  able  to  show  there  is 
reason  to  doubt  that  even  the  small  quantity  mentioned 
in  their  report  was  produced  without  nitre.  ,  With  regaid 
to  the  experiment  itself^  all  that  can  be  said  about  it  is, 
.  that  it  was  not  performed  within  their  own  laboratory,  or 
within  the  circle  of  their  constant  observation.  .  The.pa- 
tentees  themselves,  when  conferring  with  others  respecting 
the  use  of  their  privilege,  always  introduced  a  full. portion 
of  nitre  as  one  of  the  items  of  expenditure.  In  the  trials 
I. made  without  nitre,  no  sulphuric  acid  was  produced ; 
and  the  evidence  of  Sir  Humphry  Davy  may  be, adduced 
in  support  of  this  fact.  He  says,  Cbem..  Phil,  p*  276, 
'^  Let  a  porcelain  tube  be  heated  red,  and  the. strongest 
sulphuric  acid  passed  through ,  it  in  vapour,  a  part  of  it 
will  be  decomposed."  It  is  quite  legitimate  to  infer  from 
this  experiment,  that  if  it  were  continued  the  entire  of  the 
.  acid  would  be  decomposed.  Of  consequence,  a  result 
the  reverse  of  this  could  not  be  expected.  I  am  aware 
that  some  of  the  older  French  chemists  have  advanced  a 
contrary  opinion.  But,  besides  that  the  experiment  of  the 
illustrious  President  will  outweigh  a  whole  host  of  these^ 
the  disintegrating  power  of  heat  seems  best  to.  accord 
with  the  general  analogies  of  nature,  and  the  experience 
of  facts. 

Since  the  capital  discovery  of  Clement  and  Desormes, 
the  improvement  and  consequent  reduction  in  price  that 


Ptor/^i^  ^imiicf  VH^^  the,  TAfrmef  •         i9t^ 


-^kKfe^tflfi^ plMe  in  th6.maaiifact«r».of  BlllplK^ie j^  in 
.il^.o^'dfiaary  wajf  are  likely  to  render  ajbortive  a)l  attc^pila 
« at /cqupetition  grounded  on  the.decompoBiticm  of  metaUifi 
•olphurete ;  especially  as  long  as  we  maintain  por^ 
.friendly  relations,  with  the  southejcn  .sta.te>s  of  .Earqp^e. 


i«—«MliW««»-«B 


Flan  for  a  Tutmd  under  theTkames. 

By  Hobticus. 

Abstracted  from  the  Papers  and  Documents  of  the  ^/  Tham ss 

Akcrwat  Company." 

The  tunnel  proposed  by  Horticus  was  to  be  made  ez« 
'temally  of  wrought  iron  plate^,    supported  inside   by 
'cast  iron  ribs.    These  ribs  were  to  be  composed  of  several 
'pieces^  eadi  about  6  feet  long,  forming  a  portion  of  a 
'Circle  of  the  section  of  the  tunnel,  and  scarfed  at  each  end 
•similar  to  the  timbers  of  a  ship,  but  having  the  scarf  at 
one  end  faced  the  reverse  way  from  that  at  the  other  end, 
'and  all  the  scarfs  about  two  feet  long.    By  this  arrange- 
ment the  scarf  of  one  piece  would  lap  over  that  of  the 
next  piece  successively  all  round,  till  the  whole  circum** 
ference  was  completed ;  which  was  to  have  been  of  large 
extent,  as  the^  tunnel-is  represented  in  the  drawings  to  be 
23^  feet  in  diameter  from  outside  to  outside,  according  to 
the  scale. 

.  Sixteen  pieces  of  the  above  description  are  united  in 
.each  .rib  by  screws,  which  pass  through  two  piecee  at  the 
.scarfs  into  the  plate  iron  at  the  outside ;  the  wrought  iron 
.plates  were  to  be  rebated  at  the  edges,  were  to  be  bat 
•2^  feet  long  (from  the  scale),  were  each  to  cross  two 
ribs,  and  were. to,  be  so. arranged  lengthways  that  the 
joints  of  one  row  were  to  be  opposite  the  mid^l^.  of  .tlie 
.plates  next  adjoining. 

^^  From  the, drawings  thei  ribs,  were  to.b^  1  foeiit  amodari 
3  inches  broad,  ai^  ^t  ^^i^* 


'  ^Irfi  mi  id  hftt^bfeM  t^  iMet  c6iiiisd  U  ^b  h^Am  «P 
4i6  ttitiiiet>  4  fWt  high,  «if<ched  over  dtid  formed  of  brid^; 
liiid  tf¥er  thift^  idialk  wftfe  to  hare  been  filled  in,  to  reii^ 
^fM  letel  of  the  rdad,  inside,  9  feet  above  die  ioireit  pift 
of  th()  .bbttoni,  datiiide. '  There  vTere  to  &AVe  bete  fbdl^ 
ways  at  each  side,  3  feet  broad,  supported  by  iron  knees, 
forming  one  pie^se^  with  the  ribe^  at  the  Une  where  they 
crossed  those  ways.  The  tunnel  was  to  have  been  lighted 
with  conuuoa  lafips^  and  the  degree  of  its  slopes  down- 
wards at  each  side,  the  place  of  its  staircases,  and  its 
general  direction,  were  all  nearly  the  same  as  those  of  the 
g^fi'eMltly  of  ih6  other  plans. 


Ttie  great  size  ot  this  circular  tunnel,  and  the 
.Quantity  of  Iron  which  it  required  from  the  close  position 
ol'the  ribs,  woiild  altogether  have  made  it  very  expensive; 
out  as  it  nlight  evidently  be  altered  in  these  particulars, 
affords  facilities  for  putting  it  together  in  short  lengths, 
as  the  excavation  was  made  for  it  beneath  the  river,  and 
possesses  considerable  ingenuity;  it  appears  to  us  df- 
,  serving  of  some  consideration. 


^  (Continued  from  p.  178.) 

We  in  cmisequenoe  had  sent  to  the  celebrated  M;  Van- 
kin  a  p0rtioti  of  the  linie  of  Setionches,  from  a  hew 
parcel,  whieh  had  fallen  in  efllorescence  by  its  being  eit- 
'fiosed  to  the  air ;  and  requested  him  to  analyze  it,  aftAr 
'having  informed  him  of  the  difference  which  was  remarked 
-i»  the  results  of  tho»e  of  MM*  Vitalis,  Dei^cotife;  anA 
^lirselves^    The  following  i^  hid  re{)Iy. 

Ten  grams  of  this  lime,  in  the  state  in  which  it  was  i^etft 
J6>*ifi«>  hd^^  b^eV  dlesAlved  ih  liiari&tic  acid^  th^dmw 
bination  took  place  with  efferveatence^     ^      ^ 


C)f  ih^e  ten  gtiishi  6f  Ilttie,  Ihtet  A^tlgnm  of  dil(EfK> 
&^  yerjr  divider}  stftte^  retii^ted  solution. 

Tht  solution;  if^liibh  was  of  A  yelldWikh  fetioui',  %eittg 
etaporsited  to  drytiMsy  ^suftted^  before  aitifing  )lt  thM 
Ktete,  Ad  gdhttihous  fottti. 

The  salt  which  it  produced  being  re-diSSolved  in  M^ltt', 

Hharpetied  with  muriatie  ^dd,  deposited  a  graaUaied 
toattef^  slightly  redish,  whi<5h  was  sile^,  milted  #ith  isA 
ittotii  of  iron  Oxlde^  which  Weighed  five  decigfkmd. 

The  liquor  which  had  giretl  this  Silex  beittg  mixed  iHtH 
llmmonia/  threw  down  a  yellowish  precipitate,  Whieh; 
treated  by  a  Solution  of  oaustid  potash,  gate  oil  ohe  pktl 
ten  Centigrams  of  alumen,  and  on  the  other  fifteen  centi^ 
'gi^ms  of  iron  oitide,  minted  with  an  atom  of  magnesia. 

Ten  grams  of  this  lime  hkving  lost  three  grams  by  eaU 
cination,  causes  the  analyses  to  be  the  same  as  if  the 
operation  had  been  performed  on  only  stJC  gifams  and 
tight-tenths  of  pure  lime. 

In  consequence,  this  lime  contains,  in  a  hundred  pounds; 

1st,  Purelime   84*56 

2d,    Silex 11-70 

3d,    Iron,  mixed  with  magnesia 2*20 

4th,  Alumen  1*54 


-1-4. 


100*00 

i 

If  the  lime  bad  been  in  the  state  of  carbonate^  the  pro^ 
jwrtioti  of  silent  would  have  been  0*07. 

In  Comparing  these  analyses,  it  will  be  seen  that  thost 
^  M«  Yanqudin  and  of  M.  Bescotils  agree  in  their  finding 
but  a  rery  small  quantity  of  alumen,  and  that  a  portion 
of  the  silex,  in  the  limes  which  they  examined,  was  hi  a 
State  of  combination.  It  may  also  be  seed,  that  dii 
.analysis  of  M«  Vanquelin  agrees  with  thai  6f  VHalia  aai 
moif  in  the  proportion  of  eikx,  whicA  is  0*07  in  the 
Mtiysis  of  M.  VanqtieHo,  O06  in  thai  of  Yitatii^  ani 


I 
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0^7  mpfire. .  It  may  finiLlly  be  pei^i^ired  ti^A/pMe  ihrse 
latter  analyses  differ  frooi^  that  of^  M.>  Desqptik,  wli^oh. 
nifCk^.the  iqiia&tity  of  sii^z  >ar  fqiirth  or  0*25,  while  it  is 
at,  most  only,  a  fqurteepUi,  or  0*07^ .  in  the>an^ly;ua  of  M. 
Vauquelin,  who  found  in  it  theJai^est  proportion  of  .tbe 

^  three  in  the  lioke. 
i  ,Fottr  hypptl^eses  have  been  saccessively  proposed,  to 

r  ex]^^]^  the  hardening  property  of. the,,  limes -ifyhich  are 
employed  in  water- .  Bergman  attributed  it  to  ,xnangfmese  ; 
mapy  scientific  men  to  iron  oxide ;  Smeaton  .to  a  propor-* 
lion  of  alumen,  varying  between  0;06  and  0*20 ;  Sausv^re 
9pd  DeBco^tils  to  silex.  >  Whether  this  property  is  capsed 
by  .one,  of  th^e  substances  exclusively,  or  by  the  tbJjee 
separately  or  conjoin tly,.  is  a  question  which .shoold, be 
.examined/  and.  discussed  as.,  much,  as  the  actual. state  of 

.  pur  knowledge  ijiill  p^ermit.  .       .  ^  ^ 

1  Bergman  having  fgun^  manganese  in  the  stone, of  Lena, 
attributed  to  this  metallic  oxide  the  hardening  property 
of  the  lime,  without  examining  or  knowing  if  other  causes 
or  other  substances  had  an  influence  on  it.  Guy  ton  having 
found  that  this  earth  contained  silex  in  a  .considerable 
propprtioUf  would  lead,  us  to.  adopt  the  hypothesis  of 
I  !Pescotilsy  and  attribute  its  hardening  quality  to  silex. 

Finally,  as  .this  stone  likewise  contained  oxide  of  iron,  we 
may 'also  regard  the  oxide  of  iron  as  the  cause  of  the  in- 
duraticm  ;  but  the  experiment  of  Guyton,  who  obtained  a 
mortar  that  hardened  beneath  water,  by  calcining  90  parts 
of  marble,  6  of  manganese  oxide,  and  4.  of  clay,  and.  then 

.  Juieadii^  this,  lime  with. 60  parts  of  silex,  this  experi- 
ment, we  assert,  is.  an  absolute  proof  that  the  A^\<jle  of 
manganese  contributes  to  the  hardening  of  the  lime.  , 
i  ^  If  any^one  would  desire,  nevertheless^  to  attribute  the 
hardening. to  the  ailiceous  sand,  which  is  mixed  and  wojcked 
mp  with  the  lime  to  make  the  mortar,  we  would  observe, 
that  in  whatsoever  proportions  sand,  purely  siliceouB,.nuqr 
ibe  .mixed  with  lim^,  it ^ will  contribute  jiothiag . to.-.the 
hardening  of  mortar  made  with  rich  lime ;  and  if  we  must 
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cite  otlrin^  experiments  besides  our  bwn^- wetniy  bei^ 
recoanfthosetof  Smeaion.  ^ 

'  WhatererWas  the  proportion  (says  this  excellent' a'rchi- 
tect)of  the  mi^ure  of  sand  and  lime  in  the  balls,  strongly 
worked  tip,  their  remaining  under  water  always  destroyed  ' 
them  if  they  contained  no  other  ingredients.* 

As  all  the  lime^stones  proper  for  producing  morter,  - 
whicfh  hardened  in  water,  that  were  analyzed  by  SaussureJ 
Smeaton,  Chiyton,  Vauquelin,  Descotils,  8cc.-  and  which; 
gave  no  indications  'of  magnesia/ nevertheless' contained 
oxide  of  iron,'  salex,  and  alumen,  it  w^tlld  be  difficnlt,^ 
withont  a  new  examination,  to  be  certain  if  the  hardening 
property'belonged  to  the  one  or  the  other  ^of  these  'sub«' 
stances' separately,  or  to  these  substances  combined  twd 
and  two,  or  three  and  ^ three.*  Here  the  observattODs  of 
Smeaton  again  serve  to  facilitate  &e  solution  of  the  qutetioni 

'  The 'analysis,  says  this  engineer,  wUch  shows  inthd 
compositien  of  tiiese  stcfnes  clay  and  sand,  although  it 
aflbids  a  strong  prejudice  in  their  favour,  m  nol  aluda^  a 
Mure  indioaiion ;  but  this  latter  character,  joined  to  -  the 
ydhw  cehur  of  the  lime,  always  announced  the -true 
meafgre  lime,  that  is  to  say,  the  sort  that  hardened  iti  ' 
water ;  but'  it  is  easyto  perceive  that  this  yeHefw  colour 
proceeds  from  the  iron  oxide,  from  whence  it  results  that 
it  was  to  the  iron  oxide,  and  not  to  th^  silex  or  the  clay,* 
that  the  hardening  property  belonged  ;  or  more  properly,'  ■ 
80  Smeaton  beltevdd,  to  At  union  of  the  three  substances. 

Another  observation  which  seems  to  favour  this  eoa-^  •  * 
dusion  is,  that  rich  limes,  mixed  and  worked  up  willi 
siliceous  or -argillaceous  sand,  produce  mortars  which  this 
waiter  attacks,  ditoblves,  and  decomposes ;  while,  wifea 
they  are  formed  of  two' parts  of  slacl^ed  lime,  and  two  of 
terras  or  pozzolada,  or  even  of  iron  scoria',  all  substances 
wMdi' contain  iron  oxide/ they  perfecUy  resist  the  atctiM 
of  waiter.  •  '    ■ 

Wishkrg  to  cleat  up  this  question  fditber,  and  to  solve 
it  by  direct  experiments,  we  tiiadef  wxt^nres'  of  the  Uitte  -of 
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proportions,  that  is  to  say,  iV>  »«  4»  wM  i;  1W  flMtei»^ 
thffft  w^ptures  in  ^ruciblefij  m4  l^  t}ifi|i  ci»|V9yf4  ^ 
M*  Pcop^i^ardj  the  Engint^e^  of  MicLOAy  Dir^ cto|r  pf  t)l|| 
llpy^l  Pvrcdaja  Manufacture  at  S^vvef^  who  h^i  lM 
goodness  to  hftye  t^em  exposed  to  the  dr^  for  p^MreUiHi 
iijiff^^^n^  them  to  be  placed  in  the  kilns^  alpng  with  the 
ODi^tteif  whiqb  were  to  b^  \^9ke4  jo  thf ip,  Thf  qrppiblwt 
l^vi^g  beffn  aept  bfu^  to  ns  after  bei|ig  .^kem  p«*  #f  til# 
\^\^h  w^  pbserv<id  at  onc^  tha<i  th^  #ilii||  viui  pfff^actlj 
coq|it>in^»  f  1^4  th^t  the  Ume  fla^)^  well^  tbfiivs'^  ^Qldy:^ 
llaving  mi^d  ^s  lime  wi^l^  twi^  i^  w«igi|t  pf  s^i^i^cnm 
«{tf;i4>  ^liipH  cori^^on^s  ^eady  wil^  f»4ual  vgluWf^  t^. 
^uick  lim^  and  san4ji  of  to  two  pi^t^  pf  sl^^l^^  liim  fia4 
fn.e  qf  fafid,  i^ll  tb^  n^ortftrs  whi^  w%  %m^  w\^^  ^bMt 
ffi^r  sorts  pf  liipe  Wfre  attapt^pd  hy  w^ipj  ai|4  ImMM 

infirmly  4i}^^4  bj  it-  Th^  §mw^  ajoitnw,  4ii^4  ill  tbt  fv^f 
irit^out  b^ng  ei^pus^d  tq  tb^  »p(iQft  qC  ^»t^  nTOitiw4 
little  Qoher^Rc^  ftad  wer«  bfc^e^  with  e^tifm^  l%(41iilgh 

(ipwev^i;  positive  thif  )9«(  re«MU  nugbt  bin  fM  wtt 
mt  cpnpe^tl  th^t  it  ia  contea^jr .  to  tho  opiniiHI  whi«b  Wf 
)l|d  fom^i  of  the  gr«at  eff^tfli  vbieb>  it  apj^fiare4  ^  !Hb 
9¥#i^  <^  '§^l(  f^<'^  tb^  action  Qf  tb#  Imf  W  Uv^iMMP 
iltfing  their  pomiMii  oAli^ng^pn ;  f^  ni^^  ^4  il  MM) 
^9  9Qnp)|i4e  (b9,t  $t  different  i^u^  ^oyld  be  pro4¥<MA  bV 
jhif  iM^tJM^n  frp^i  ih^t  whiob  fxp^epp^  hm  f#k|4e4f 

.  We  bw»  m^  ftii  tfee  f><wbMMili^»  of  teipp  m^  ilwmwb 
«p^mwt»  ^ficJogou^  to  thpfi«  wUh  Uim  nM  mImi  we 
HiMed  it  ^ilh  HlmMo,  i^  the  prof^riki  w#  o|  ^  y^,  ^  ^  ^ 
AjTier  ofd/Dipitioi^  Ij^e  li^ne^  prqcetdisig  fnw  thiM  «MI» 
bimliqnfk  ala^ked  [^i|pptiy>  tUt^ngh  witl^  « liitl^  mw 
iiiomwmi  tb^  pvre  lime «  wi  tbe  eKtinotim.  vm  %9  vwib 
mor^  slow  u  tb«  Un^  pontavo^^  jh»om  «limfMi^'  ?^wf 
b«e$^  misled  with  double  th^i^  weight  of  litioMmBftiidl 

produced  mortars  which  became  hard  in  the  a^  wlMb 
ieqMiM  %  «o|iiM%Ml%  ftmig  i4hfii^     buti^iM^i^Mld 

»9t  iMiit  tile  9€tM»  of  VMMU  r 
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Kinilttm  #f  Um«  fund  the  oxidd  af  iron  or  of  mtngfinisni^ 

W0  obteiaed  UmeB  wkich  tlac&ed  mote  oi  Iw^  cNisily,  td« 

eon^g  to  the  piopiietipii  of  tlie  oxide  jHAizf  d»  tod  A« 

degree  of  temperature  which  they  had  experiMped»   Whmi 

tiM  tcflipemturo  wAi  tod  bigb  iha  mixtvrt  began  t«  vitiify, 

and  we. obtained  a  apaeiaa  of  lam  oc  of  scoria^  whioh  iUA 

not  any  of  the  properties  of  Itme;  but  wheoeiier  the  tani* 

I^eralore  waa  raficieat  to  c^lcina  tbe  at^na  pieHbetly  wUh- 

pot  Titrifying  it,  the  liaae  obtained  alackad  coqpiplataly^ 

and  presented  qi^ties  wbiob  depended  on  tl\^-  piepovi 

tiote  of  tha  oxide  in  tibe  mixtof  eu    When  tbe  oxide  a% 

ceeded from 0*12 to O'lfi  <tf the mixtnrey  Unam dxtrattal]^ 

4iffiaidt  la  'dihi^a  it;  and  whan  the ptop|Mion/was lass, 

Iha.lisQa  oonld  not  be  made  to  baooiiia.aialiodiedf  tba 

lime  often  acdidified  in  the  air.    We  repeated  thete  e» 

perimenta  many  thnas,  from  our  being  persuade  that  iki 

(laidaa  of  ipon  iind  of  manganese  onj^i  iki  give  t^  time  the 

properly  of  becoming  havd ;  aoMeitbaleas,  this  lime  seMaoil 

basdan^  alone,  but  pn  adding  to  it  same  eilioeoas  satid^ 

sue  f  nceoeded  in  making  exceliiQnt  moitar  of  it,  priipet  tait 

building  in  water.  %.        •     ^ 

,    Tbesa  eKpttdiaeBils  wwre  inpeaied  oA  telaareoitf  sioaes^ 

ubicb  oMiained  naAundly  consideiafala  prapostions  of^thii 

(aide  af  iran, .  or  of  manganeaa.    We  had  diiarebt  pl^oea 

of  it  oaloined,  i«hich  eainlainai  from  OlS  to  0-86  of  tba 

tfoida  af .  imn  or  al  numgancsa    Tiie  engineer,  'Bsscbl^ 

fopealed  the  saMo  fkzpesima&tfl  also  on  Ae  casbaMlad 

iansfeioaaai^  mapganaaiierans  lima  of  PiBsey ;  and  na  tbf 

aainlta  of  both  pecfeotly  agtead,  we  will  tmauKcibe  tba 

dalaila  iwliiah  M.  fiehveiber,  Bifiaionaiy  Inspeolay,  aant 

ns  OA  this  subjncL  '  ^  » 

•    fiix  pieces  w^re  put>  eadi  in.a  otne^ble,  with  a  piaea  of 

common  bmo-atone,  ndach  was  employed  in  making  tba 

Jima  dutt  waa  used  in  the  vieini^* 

:    Eaoh  of  these  six  ornoiblea  was  aspoaiftl  to  lUhMrt 

totsvomtum^  from  a  dnll  red  to  ^  whi^  nib 
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la  Aa 'five  fitst,  ^  eommon  iinDte^attae  frodnMl' a 
v«iy  gpodduane..  la  the  lastk  was  riigbtlyTitriiied  ml 
tlu  surfiuse^  which  was'  the  reason  that  piece  did  ndt  8en<^ 
siUy  shtck ;  but  on  breaking  it,  tibe  fragments  Blacked 
nadily  in  water.  * 

The  six  pieces  of  carbonated  ferfeiferons  and  maagne* 
siftrotts  lime  of  P^ey,  alL  gave  tke^same  resnlts.  They 
skcked  bat  very  slowly:  in  water,  .         ■        .     *  t 

-  A>  slight  hissing  and  a  very^mallheat  were  produced^ 
and'they  did  not  become  dilated  like  common  liuM^stone  s 
iaa  word^  they  had  not  the  qualities  of  pare  lime^  •  'TUeto 
pieces^  /on  being,  eslcined  on  ckarcoal,  .:became  of'  a 
blackish  brown,  attractiUe  by  the  magiiet.  » 

.    It  is  evident,  after  these  observations,  and  the  disooB* 
Bions  which  have  been  determined,  that  the  'oxides  of  iron 


lime  and  of  mortar  in  water,  unlessin  some  partieolsr  ^ 

Among  all  the  limes  which  have  hitherto  been  exsmined» 
there  is  one  which  appears  to  have  escaped  the  researofaes 
of  the  men  of  science  and  builders,  wbo  Jiave  desired  to 
know  the  causes  of  the  different  effects  wbiehthey  pro^ 
dace.    This  is  magnesian  lime.  .     <  '  i 

This  ^species  of  time  is  more  common  than  is  bdiemd. 
The  xalcareous  stones  which  exist  in  the  alpine  chains; 
and  inalL  ike  primitive  formations,  contain,  aoore  or  less; 
canaderable  proportions  of  magnesia.  The  first  observa^ 
tions  which  were  mfade  on^tbis  species  of  stone  isse 
attribnted  •  to  Dolomieu,  who  distiiq^uished  them  Jby^the 
property  which  they  have  of  producing  only  a  very  dow 
effervescence  with  acids,  and  of  becoming  phosphofescMI 
by  friction.  After  that»  th^  cause  of  this  slow  eievwM- 
cence  was  investigated,  and  it  was  found  that  it  depended 
on  there  being  a  portion,  moffex>r  Icps  great,  of  caibe* 
mied  magnesia .  combined  with  the  Ijone ;  thus  the  liaw^ 
stone  of  Sesia  contains  10*41  of  msgweaia  to  Sl^O.of  liss^ 
aeeoBduigto:the  analysis  of  Kapione.-.  Aecoivits  of  1  the 
limes  of  the  ceuntry.of -Genoa,  have  bean-  givea.ta.usrfay 


J)if..(^cdiip,.  p];«iM0i)^-|ngpectQr  of  Minesr.  That  of 
Oiezo  contains  0*84  x>f  lime,  .and  .0*16  of  magiieMa;  that 
ft  GifoeitipQ,  O'SQ  of  lime,  and  0*04  of  magnesia.  >Fin9lly, 
|Jie  limes  of  Savone,  those  of  Vado,  those  of  Disaoverda^ 
pt  Saint  Martin,  of  Paj:ayis«]:io,  of  Pignone,  contain  0*05> 
p*08^  0;07,  .0*X)6ofj]ifigne8ia^.'  .    /    > 

AU  ^^^  limea  are  much  esteemed  in  the  -  countries 
yrhttt  th^y  calcine  the  stqnea  that  produce  them.  A^great 
commerce  is  ma4e  of  those  last;  they. are  employed  iq. 
prefer^ope  for  buildings  m^e  iu  iv.aier.  The  stone  of 
^esffk  conffl^  ,0*01  of  irpp.  We  are  ignorant  whether 
f^e  othm^  captain  it  likewise :  many  carbonates  of  lim^ 
|nd  m^;i|esia,  such  .fui  the  gurascien,  ^e  massy  dolomite^ 
^e  dolouute.  of  Castellamarc,  the  grecian  marble,  th^ 
im^^ue  ufAfble^  &c»  eputain  up  iron  oxide  f  others  hold-  i|; 
In  ^Jiarj^  lafge  propoi^n.,  Amcng  these  lafter,  we.  pari* 
^{il^rly  no^t^  |h9  4olomita.of  Mount  Vesuvius,  the  limer 
H^^Miaof  Westmn^ter,  cmd  Ae  luneHstoae  of  York  Minster, 
TfffPff^  ^f  Br«|doD^  pf  Tarpe,  of  Matlock,  8lc.  &c*  contaiif 
\jfm^  f^4^  a|ad  oftm  oxid«  of  manganese,  in  laiget  of 
f fdsJli^  popoxtions,  )     .  '  ^  .     ,:  '    '  ^ 

,  Xt  would  be  difficult .  for  us  to  pronounce,  ^m  tho 
fia^im  of  tbe^  stouiSy  if.  the  property  which  their  lim^ 
ffj[^  to  muTtf^f*  of  hardening  in^water^iaay  be  attribute4 
^.d>e  magnesia  or  to  the  metallic  oxides,  NeYertbelesei^ 
the  Greek  marble,  which  does  not  contain  iron,  produceii 
%4WBff^  which  hardens  by  itoelf^  and  that  very  speedily. 
y^lj^Jjf^^  facte  respecting  this  question^ 

^l^^fjutde  mixtures  of  lime  and  magnesia  in  the  different 
|i:ctpQrtionpf,  0*04,  D*0|5,  0<)8,  0*10^  0*16^  0*20.  We  had 
^hi|ai .  calcined  in  a  porcelain  furnace ;  all  these  limes 
^l^ciked  witli  more  or  le^s  difficulty*  Being  mixed, 
poi^uded,  and  worked  up  with  siliceous  sand^  they  pror 
duced  moft^^a  which  acquired  great  hardness  in  water ) 
the  l^t,  »)one^  i^ppe^ed  tp  becomehard  less  easily  thaii 
^  oOeieffB^    Jt.seemsi  Aeq,  from  these  results,  that  magt 
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h^sta  may  be  induaed  abong  th^  tstiMfat]icerlAI3k  eoP 
tribtiie  to  make  lime  harden  in  water. 
"  We  ought,  to  complete  our  experimentfi^  to  try  clkj* 
combined  with  lime ;  but  the  results  obtained  t)y  Smektt^ 
in  his  analyses,  and  Ae  positive  cbbsei^uiinde^  wUfcb  U 
drew  from  them,  prevented-  us.  Bm^&ton  says,  ia  }di 
great  Wo^k  on  %he  Ed^stone  Lighthouse,  ^tinted  ih  Hfb^ 
it  is  b  question  which  I  iMVe  lo  bb  d^cMeii  hj  t^rbMM 
Chemists' and  naluiralUts ;  wher^6r^;  th^  ptedeufefe  of  eb^ 
in  this  cbiiipositrbn  of  Hmc^stOfae  r^nd^ii^  th%  liiM  _ 
for  becoming  hard  in  water,  a  pfopirty  whSch  \iMj 
)^ure  cilcareous  BtOnes,  does  nOt  atquife.  Chtji^-AddM  (if 
common  linie  does  not  proddci^  this  eSeet.  M.  TMMl 
Ihdught  proper  to  examine,  by  the  Synthetic  itt^tlirt} 
what  was  thb  influenbe  6f  cky  combined  ^th  Hor^r  M 
his  resuhs  confirmed  those  of  Stneatokl.  The  BlgfUk 
^engineer  fbniid  thkl  rich  Km^  might  hold  ^  tnui&h'tii  0^ 
of  clay  lo  106  of  lime.  M.  Vtcat  inad6  th*  SAitte'fec)^ 
ilient,  and  he  fbund,  in  like  manhef  ds  Sihe&tofkj  fhtt^ 
middling  sorts  of  lime  Teqtiited  046,  8'iO*,'or  fe^feHlWW 
of  clay,  in  order  to  possess  hydraulic  propefife^  ^Altf V 
to  feay,  tiie  property  of  ttefcdmth^  sbfid  ih'^ater.  M%cn 
the  dos'6  WftB  increased  tb.0^3  or  0**0,  the  fenfe  VbV^lA 
did  hot  slack,-  bit  wa&  e^ity  pulfi^i^dr>ild  ^ftUlMl 
Sometimes,  when  dilutbd,  k  pkstS  t^bi6h'b^%^b  iiiiitmd 

iinder  watet  Viry- qWijkly. '  *  *      ■ 

•  M.  Vicat  dbes  nbt  mentioh  \vhat  tvrbpotlidfa  of  trift  <M 
ih  the  clay  which  he  employed,  nor  *hiii;  wMe  thte  * 
il|)ective  pl-oportions  of  th^  silex  and  alii Aeta.  ttti  akb  i0 
not  say  whether  these  clays  contained  hmgn^sik,  ih  Which 
he  imitates  tJie  isilence  of  Smeatcm.  fferfertheil^s,  Atl 
limes  made  with  the  stones  or  fyas  of  Aberthitw  aiU!  trf 
Watchet  were  magnesian,  for  they  t^ere  iibt  ftt^ottftbte  ^ 
v^gelatiDh ';  and  Sfaiithson  Tenahl  ptdvkA  Alit  tttortritt 
lime  was  adverse  to  vegetation;  aiid  bindeirtd  ttt  ffettlrdM 
it  acfcbrding  to  the  proportioh  df  magtiesia  Vhii^  ItWtt^ 


*  •  •  • 
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tahi^d^  ill  the  Mmb  fnkan^t  nA  if  m«igne«i&  were  tfd±id 
With  the  8oiI« 

Giiyt6n  points  vxit  ten  places  where  they  employ  littke 
proper  for  making  mortar,  that  hardens  in  water  i  Lenk, 
fai  Sweden ;  More^,  in  Switzerland ;  Misery/  in  Batoy ; 
Aberthawy  in  England ;  Brion,  near  Autnn ;  Montelimatt, 
*  in  Danphiny  ;  Met2,  in  the  department  of  Moselle ;  Saiht 
Trtille,  in  the  department  of  Lot-and- Garonne ;  Benblk- 
ches,  in  the  department  of  the  Seine  and  Loire;  and  Saifat 
Catherine,  neat  Rouen.  Palladio  has  pointed  otit  Pkdua, 
in  Italy ;  Pnymarin,  near  Seam ;  Chaptal,  ih  the  Ct§- 
Tenned ;  and  Grigbon^  neat  Bourbonne.  Smeatotl  Ih 
Wktchet,  and  in  nine  other  parts  of  England.  Saussnre 
in  the  vicinity  of  Piget,  in  Uiat  of  Planet,  at  Saint  Gin- 
goulph,  in  the  valley  of  Chamouni,  Sec.  i&c.  There  arb 
hnt  few  countries  in  \Vhich  calcareoiis  stones  are  not  ibund 
p)*oper  M  producing  Ume  whibh  has  this  property. 

A  long  time  after  Ihe^e  experiments  were  made,  and 
eommtihicated  each  year  to  M  M.  the  pupils  of  Aiine^, 
M.  fretthiet,  Ebgineer  in  Chief  of  Mines,  and  Professbt 
of  Docimaty  at  the  Koyal  School  of  Mines,  published  ih 
1802,  ih  the  seventh  volume  of  the  Annals  of  Mined,  pag4 
^7,  and  thoi^e  that  follow,  an'alogoud  experiments,  which 
We  shill  now  transcribe  litcirdlly .  ' 

The  result  of  the  great  number  of  experimente  which  I 
am  going  to  cite  is>  that  sikx  alone,  with  lime,  cah  form 
%  combinatiou  eminently  hydraulic^  aii  the  lim^Hitoili' of 
Senoaches  \  and  that  magnesia  by  itself  (as  in  the  lime^ 
atone  of  l^aris)^  x>r  mixed  with  the  oxides  of  iron  and  of 
numganese  (th^  lime-stone  of  Villefranche),  eould  nol 
produce  a  similar  combination,  and  renders  the  lime  meagre^ 
without  communicating'  to  it  the  property  of  becomkig 
solid  under  water.    The  synthetic  experiments  which  I 

<    •    •  •    «       •    • 

am '  about  tb  feport,  go  to  confirm  the  consequences  of 
the  analysis,  and  prove  at  the  same  time,  1st,  that  alumen 
riohe  hsls  no  more  efficacy  than  magnesia  to  render  lime 
hydraulic;  2dly,  that  silex  is  an  essential  principle  for 

s2 
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these  sorts  of  lime ;  Sdly^^  that  the  oxidea  of  iron  and  of 
manganese^  far  from  acting  the  important  part  that  aome 
persons  have  attributed  to  them,  are^  on  the  contraiy, 
more  frequently  entirely  passive. 

Different  mixtures  of  chalk  and  of  common  white  sand 
having  been  baked  in  a  lime-kiln^  there  was  only  obtained 
a  meagre  lime  which  was  not  hydraulic^  and  it  was  ac- 
knowledged that  the  twentieth  part  only  of  the  sand  was 
attacked  and  rendered  soluble  in  the  alkalies. 

In  substituting  the  sand  of  Aumont,  prepared  for  the 
manufacture  of  porcelain  of  Sevres,  that  is  to  say,  reduced 
to  a  very  fine  grain  by  mills,  in  place  of  common  saad, 
the  combination  was  better  effected ;  but  all  the  siliceous 
matter  was  not  yet  attacked,  and  there  remained  about  a 
third  of  it  which  could  not  be  dissolved  in  the  alkalies. 

These  experiments  confirm  those  made  by  MM.  John 
and  Vicat,  namely,  that  to  cause  some  earthy  matters  to 
combine  themselves  well  with  lime,  it  is  necessary  that 
they  should  be  mixed  with  this  substance  in  a  state  of 
imperceptible  particles,  and  they  let  us  see  of  what  im- 
portance it  is  to  effect  these  mixtures  with  all  possible 
care,  in  order  to  obtain  good  artificial  hydraulic  lime. 

There  was  calcined  for  an  hour,  in  a  platina  crucible,  at 
a  temperature  of  about  50^  of  die  pyrometer^  a  mixture  of 

Chalk 10    ?,,  . 

Gelatinous  silex    j.^  J  11-5  grams. 

The  mibstance  slacked  with  a  considerably  strong  heat 
in  slightly  swelling  up  :  it  formed  a  consistent  paste  with 
water,  and  at  the  end  of  two  months'  immersion,  this 
paste  had  acquired  sufficient  firmness  to  resist  the  im- 
pression of  the  finger. 

In  the  same  manner  was  heated — 

Chalk 101  !>• 

Gelatinous  silex 4/ 14  grams. 

This  slacked  with  a  weak  heat,  and  without  increasing 
its  bulk,  which  is  the  characteristic  of  hydraulic  lime.    It 
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was  agitated  with  a  great  quantity  of  water  in  a  corked 
bottle,  and  the  part  which  did  not  dissolve  was  coUeeted  ' 
on  the  filter:  it  weighed  6*15  grains^  and  ought  conse- 
quently to  be  composed  of — 

Chalk    • 0-35 

Silex 0-66 

Water,  employed  in  a  large  quantity,  tends  then  to  de- 
compose the  different  silicates  with  an  excess  of  base, 
which  can  be  obtained  in  the  dry  Way,  and  to  britig  them 
to  the  state  of  neutral  silicate,  composed,  theoretically,  of 

Chalk 0-3582 

Silex 0-6418 

But  when  this  liquid  is  only  used  in  very  small  quan- 
tities, it  is  absorbed  and  solidified  for  the  greatest  part 
by  the  combination,  and  the  same  decomposition  does 
hot  take  place ;  or  rather^  it  is  probable  that  there  itf 
formed  a  mixture,  or  perhaps  a  combination  of  the  hy- 
drate of  lime  and  of  a  silicate,  containing  more  lime  than 
ihe  neutral  silicate,  and  of  the  water  of  crystallization. 

There  were  calcined  in  a  platina  crucible,  10  grams  o^ 
chalk,  with  quantities  of  hydrate  of  alumen,  corresponding 
to  1*942  gram  of  alumen  in  one  experiment,  and  to  2*35 
grams  in  another  experiment  The  two  mixtures  slacked 
rieadily  with  a  great  heat,  and  they  experienced  a  con- 
siderable puf&ngup ;  soft  pastes  were  made  of  them,  which 
Were  placed  beneath  water,  but  at  the  end  of  two  months 
they  had  not  acquired  the  least  consistence.  These  pastes 
dissolved  completely  in  muriatic  acid,  even  when  cold. 
It  appears  from  this  that  lime  and  alumen  combine  in  the 
dry  way,  but  that  the  combination  which  is  formed  is 
totally  decomposed  by  water. 

Chalky  calcined  with  different  proportions  of  oxide  of 
iron,  or  of  oxide  of  manganese,  only  produced  limes 
without  consistence,  which  acted  like  rich  lime  mixed' 
with  inert  substances. 


To  be  continued* 
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lUnutrks  on  Mr.  Manton^s  Patent ^ for  improvements  in  Shot. 

s  fly  W— Y. 

Communicated  by  the  Aiithon 

Tpii  followiog  reofiarks  on  Mr.  Man^n's  p^ttent  shot 
baYiQg  occurred  to  m%  on  reading  hiB  tpecification  i^ 
J9ur  Number  for  December  last^  I  send  them  for  inseitioi^ 
in  the  Repertory,  should  they  be  considered  suitable  for 
publication^  considering  that  discussion  on  subjects  of 
this  nature  to  be  serviceable  both  to  the  publip  and  the 
patentees,  since,  if  the  invention  has  merit,  and  is  really 
Ji^eoeficial,  it  sooner  brings  it  into  notice ;  and  if,  on  the 
contrary,  it  is  defective,  or  that  the  patent  cannot  be 
maintained,  expense  in  the  further  prosecution  of  an  un- 
profitable speculation  is  sps^red  to  both  parties. 

It  appears  to  me  that  the  quantity  of  quiok»lver  to  be 
used  for  very  small  shot  should  be  greater  than  for  the 
same  weight  of  shot  of  a  large  size,  on  account  of  tbe 
surfaces  of  the  small  shot,  which  are  to  be  coated  with 
iixe  quicksilver,  being  so  much  greater  in  proportion  to 
its  weight.  Since  if,  for  example,  the  large  shot  is  twice 
the  diameter  of  the  small  shot,  one  grain  of  it  will  be 
equal  to  four  of  the  smaller  sott  in  wei^t,  while  ita 
surface  will  only  be  equal  to  that  of  two  grains  of  the 
inferior  size  (from  the  well-known  geometrical  fact,  that 
the  surfaces  of  globes  are  directly  as  their  diameters^ 
while  their  solid  contents  are  as  the  squares  of  those 
diameters) ;  and  hence  it  follows,  that  if  one  per  cent  of 
quicksilver  is  sufficient  for  the  large  sized  shot,  two  per 
cent,  or  double  the  quantity  of  it  will  be  required  for  tfie 
shot  of  half  the  diameter. 

It  seems  to  me  that  the  injury  which  game  reoeivea 
from  shot  depends  more  on  the  oature  of  the  wounds 
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^▼en  to  it  than  on  the  quality  of  the  shot,  and  that  the 
common  black  lead  coating  could  not  hurt  it  more  than 
the  plain  lead;  M  Alloy>  of -wlieh  the  ahot  is  made,  and 
which  alone  would  come  into  contact  with  the  game  in 
the  use  of  the  shot  of  the  patentee,  since  the  heat  caused 
by  the  exploding  gunpowder  in  the  discharge,  could 
hkxAly  fyH  to  4iMipiM  ^e  vhola  of  die  HMcetirial  aoatidg 
'•f  t]ig  thpt  befiwe  it  eould  enter  into  the  animals*    -  - 

It  intght  also  be  a  question  for  medical  men,  ^vfaether 
the  mercurial  vapour  caused  in  firing  off  this  shot  mi^ht 
not  have  unpleasant  effects  on  some  constitutions ; 
frfeilii.as)  tlM  Qtlieii  bradi  w  mercury,  ia  mi>st  ef  its  fbons, 
MLlftvv  pr^sflribfid  by  tli#  faei^UoF  w  geqemlly  in  ou{peroii» 
iiiiof ^  Qowplnints^  tlm  ^ne  of  the  mevurial  shot  might, 
liAtpfi  .fiwi  (hia  vevy  effect,  prove  salntaiy  in  ma»y 
fmui  .md  tb»  •pftlt^w  night  sometaines,  pethapsi  ind 
his  health  improved  by  the  mercurial  vapouic  piodweed  in 
§mvi  ^  Itf Kpton'ft  fMt^'Bk^^f  aa  Well  as  by  ti^i  wbole- 
fM^  /NCMroit^  in  (b&imra.air  of  the  cpuntiy,  which  this 
^[K>it>  i|8  jt  in  edUeil,  musm,  aod  tbaeffiM^t  of  which  ifi 
Aa  ?«vm»  ^  ik^\  «f  nMt  asedicioea,  being  not  less 
tgiB^aabto  tbftn  it  m  oqndnaive  to  the  stiengtb  0f  the  fiama^ 

W4  l^igOHf  of  tlM^  QDDfl/UtlltiQtt. 

.  The  aktQ?^  ntny  give  a  hint  for  a  new  mo4G  of  pruferips- 
IMP,  and  in|ft^^  »(  directuig  a  eertaiq  nnmbar  of  pills  to 
Jm  t^o,  %  medial  mm  may  io  future,  perbapa,  in  his 
iifipey  otdes  firena  30  to  60,  or  more,  discharges  to 
.bft  fi|Pad  off  by  the  patient,  frpn  a  foading  piece  loaded 
with  Manton's  patent  mercurial  shot,  aa  an  agreeable 
90Ap  of  administering  the  ine4icine»  and  probably  of  pe- 
Mliar  eftcafty  in  sowe  ccmplaints^  from  having  the  a4- 
qfantagas  of  cenntfy  aif  and  of  exeuaiae  oombined  with  its 
jaillnlaky;opesatiopa.i 


■  >  ••  • 
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and  Jambs  TuftirvB,  of  WnUt'^^rMt  MWk9aa,  C^rpmkr,  Jtr 

improvemenU  in  windows,  casements,  Jolding  i^ashfig,  tMM%F  Cf£M 
i^^ncA  sashes,  and  doors,  in  making  them  less  pervious  to  wind  and 
rain. '  Dated  liilarch  9,  1625.     '  *      - 

Thb  chief  object  of  the  patentee  is  to  faciHlate  dn 
raising  up  French  sashes,  principaUy  with  a  Tiewto kt 
them  down  on  a  monlding  or  fillet  that  enters  their  loiv«r 
parts,  and  prevents  the  ingress  there  of  wind  and  raini  aii 
the  contriTances  specified  consist  of  difereot  methodsfo 
this  purpose. 

In  the  first  method  the  upper  hinges  of  the  sashttirt 
of  the  sort  used  for  doors  that  can  be  lifted  oat  of  ihA 
places,  and  the  lower  hinges  consist  of  pinded,  '■  that  ds^ 
scend  into  the  cilb  of  the  wiadowsy  where  they  rsstM 
the  ends  of  horizontal  balance  levers^  turning  on  pirots  neit 
their  centres,  to  the  other  extreasities  of  which  weigbti 
are  appended,  so  nearly  counterbalancing  the  sashes  as  to 
-cause  but  a  small  efibrt  to  be  necessary  to  raise  themi 
The  bottoms  of  the  sashes  are  hollowed  out  to  fit  a  moulds 
ing  that  rises  from  the  cill ;  or  a  thia  piece  or  slip  iiM> 
from'tbe  cill  beneadi  them,  and  enters  into  a  cavity  ent 
for  it  in  their  lower  edges. 

In  the  second  method  a  ^iral  or  helical  'spmf 
(shaped  like  a  common  cprk-screw),  •  surrouads  esiA 
pintle  at  the  bottom,  of  the  sashes,  .so  as  to  keep 
them  always  elevated  when  not  required  to  bt  Ui 
down.  These  springs  easily  yield  to  a  small  force  pressiflg 
down  the  sashes,  when  over  the  slips  or  mouldings,  snd 
spring  catches  bdng  placed  at  each  side  of  the  window 


'  ilceotml  bf  Hem  Patenifi  ^ 

ftMiesi  Ifaen  tMeU  itita  tiieaiy  and  preirent  tbem  tttMd 
tgttiii  fnmug  until  die  catches  are  dran^i  back  by  the 
kndbs-or  btittlHois/  ttttached  to  th^ir  sides  for  that  purpose; 
Wheite  Upper  Kashes  are  tised  with  folding  sashes,  fitted  art 
aboTe  described,  they  are  to  be  fix«d  in  the  same  plan€l 
with  them,  and  a  small  space  is  to  be  left  between  them 
to  allow  of  &e  rise  of  ihe  lower  sashes ;  which  space  is 
protected  ftoin  the  weather  dntside  by  a  thiii  piece  a  little 
broader  thuti  it,  fastehed  to  the  outside  of  the  bottom  6^ 
the  upper  sash,  and  at  the  inside  it  is  covered  by  similar 
pieces^  attached  to  the  inside  of  the  tops  of  die  lowet 
sashes.    - 

In  the  third  method  for  the  purposes  mentioned,  Ih^ 
contrivance  admits  the  folding  sashes  to  be  raised  com 
hiderably  highet  than  those  described,  which  perhaps  ik 
intended  for  letting  air  in  beneath  them  occasionally^ 
while  the  upper  sash,  being  in  this  method  hung  outside 
them^  and  balanced  by  the  usual  weights,  so  as  to  ris6 
and  fall  in  tiie  common  method,  admit  the  passage  of 
the  air  at  the  top  likewise.    The  lower  joints  of  the  folding 
Imshes  in  this*  plan  are  formed  of  pintles  as  before,  but 
lengerthan  the  others,  according  to  the  rise  of  the  sashei 
leipiired ;  but  the  upper  joints,  called  by  the  patented 
'*  telescope  hinges,'*  are  of  a  more  complicated  construo>- 
lion,  and  consist  of  a  hollow  tube  attached  to  the  top  of 
the  sash,  which  sUdes  into  another  hollow  tube,  fastened 
above  it  to  the  upper  part  of  the  window  frame ;  and  t6 
assist  in  raising  up  these  sashes,  pulleys  are  placed  at  the 
bottoms  of  the  lower  tubes  inside,  to  which  cords  descend 
from  the  tops  of  the  upper  tubes,  and  after  passing  be* 
neath  them,  ascend  again  to  the  tops  of  the  upper  tubes, 
fVom  whence  they  pass  ont  at  the  sides  over  other  pulleys, 
to  weights  concealed  in  the  window  frames,  in  the  usual 
manner/ 

'  Where  the  two  folding  sashes  meet,  the  inside  one,  be^ 
'^fd^  hipping  over  the  edge  of  tiie.  other,  has  a  moulding 
'projecting  firom  it,  which  enters  into  a  corresponding 


Wit  4mm  ^Vm  l^dvfK 

tcm^^t  nhioh  ^t^r  into  gcopve*  tmi^  fn.iikam  w  tki 
lKlfi>  of  tike  w«|i««,  n  <liH  mwiec  ft^pmonty  pnitti»>j  ffir 


.  Th^pl^na  Qf  ii^  p»teatp^  fpr  r»iviitg  H^  W^^  IW^ 
fRrprfveating th^ entrt^^c^ of  the  w'm^  nd j^,  ^  ^ 
(|;eauoi}s ;  and  we  l>eH^re  ^'pulcl  be  e^Tec^tualj  if  {Hrogv^ 
^gp.ytfid  ^i^l^  good  pi^eii^,  Tkf  ^WP Wi9WH  ^W^ 
eyer^  where  the  'sashes  meet,  would  be  liable  to  get  qj^  fff 
StP^er  if  ih^  wpqd  of  th^sfiph^  qr  wio^PW  fifW^  e^^icr 
Ab]:i)n](..or  9weU^d»  &opqt  oae  a,^  ltfii%\  f{^^\Q^  c^s^t^f^^i^ 
jfowid  hfi,  fw^pc^iy  possibly  to  piFe^fjTf  4hraf,  W9  9|i|9 
object  to  the  u^e  of  aoy  ^pp^r  s^shecf  w^atjq>efqp  «)^ 
folding  sashes,  as  thf^y  WQHid  defeiit  tiieif  (fhief  ecq|ll6f|Qjy 
;s?h|c^  consists  i^  the  facility  tb^y  a^ord  of  c^e^[f}}|)g  -^^it^ 
•g)s^s,  without  endangering  the  life  pf  apy  pefspp  ^i  gcftW 
putsid?  Q^  t^e  window  stools  for  tliAt  propose. . 

Wp  b^ve  experienced  tbp  incony^fii^ce  pf  th^  f^WfUtBI 
fQ^ing  9%al;ies  in  tb^ir  adniit(ii^.r%ia  f^id  wind,  ^.^ 
f^^  pccasion  opntpved  to  have  it  rpfQedie4  by  l)9?ui^  f 
H^t  bar  placed  across  edgewise,  putside,  pi^  a  |eyet  w}tlf 
•the  botton^  of  the  frame  of  the  uppef  paneS|  into  th^  iR^^ 
die  of  which  a  thumb  screw  entered,  Mter  p^^ing  fj^rp^igb 
jthe  p^rt  of  the  sash  frame  where  the  ^wo  sf^I^es  me^i  ai|^ 
f^  Qeco^d  thumb  screw  being  passed  thrpugh  the  bottoni  of 
the  sash  ipto  a  nut  in  the  cill  in  a  similar  manner  ^  wh^ 
both  screws  were  turned  tight  the  nietho4  prpyf^  veqf 
effectual* 

But  to  any  of  the  methods  hitherto  proposed  for  th^ 
|)urpose,  we  prefer  that  con^npi^ly  practised  i^  I^rapf^ 
for  its  efficacy  and  simplicity,  and  should  be  84)rp^fi|g^ 
tjiat  it  has  never  been  adopted  here,  did  wj9  qo^  l^nov  ^ow 
mupl^  all  iJ^nglish  workman  prpfer  their  pwff  fanqifift  to  t)i^ 
Imitation  of  evpn  the  l^est  iRd^ejSi.  ,  ^.^^  (f'^PJff^lhf^ 
In  that  Country  the  joint  where  they  meet  is  formed  by  It 


iWflgrlittdirical  projMtlon  on  tlie  6ne,  iiickSiiig  iitMf 
Me  w^ole  of  tiie  thickness  of  the  sash^  th&t  enters  mto  a 
^orrcBpondipg  semi-cylmdrical  cavity  in  tb^  edge  of  ithe 
other,  'which  has  the  advantage  of  admitt^qg  ft  mi^ch 
greater  tightness  in  closing  the  frames  ;  for  by  the  pro- 
jtetiag  t>arli  of  one  sash  turning  roqnd  in  the  hollow  jpart 
<4  tbe  oihev  in  closing  th«  two,  they  keep  in  contact  fi»  a 
Ivge  portion  ^  their  surfaces,  and  admit  of  a  greet 
Jeteral  pressure  of  the  sashes  against  the  wipdow  frames 
.being  used,,  for  which  their  construction  affords  a  species 
4)f  mechaDie  ponwr  that  increases  rapidly  as  they  approaeh 
psar  to  their  junction. 

The  method  used  fbr  fastening  these  sashed  is  also  r^ 
effeetual  (  for  lids  purpose  a  thick  iron  rod  is  fastened  by 
rings,  in  which  it  turns,  to  the  inside  of  the  frame  of  th^ 
sight  hand  sash,  from  top  to  bottom,  at  the  part  next  the 
Atfaer  sash ;  a  handle,  a  few  inches  in  length,  projects  at 
fetght  angles  from  this  iron  rod,  at  a  convenient  height, 
-being  joined  to  it  by  a  pivot,  and  from  both  the  bottom 
And  the  top  of  the  iron  rod  a  claw  or  half  hook  projects 
Hi  tight  angles,  which,  on  closing  the  sashes,  and  turning 
4htt  ifon  rod  by  the  haqdle,  enter  into  staples  placed  for 
ihem  in  the  bottom  and  top  of  the  window  frames,  and 
from  the  length  of  the  handle  admit  6f  a  leverage 
Ant  aids  the  force  used  in  closing  the  sfishes  ;  from  the 
front  of  the  opposite  sash  a  catch  projects^  into  which  the 
handle  is  let  down  whep  turned  round  sufficiently,  and 
by  which  alone  the  window  is  kept  tight  in  the  most  ef*- 
fcotnal  manner.  On  some  of  these  sashes  there  are  grooves 
at  the  hinge  sides,  into  which  slips  or  beads,  in  the  sides 
of  the  window  frames,  enter ;  and  some  have  small  pro- 
jeotioDs  at  their  bottoms  outside,  to  throw  off  the  rain : 
irat  eueh  is  the  tightness  produced  by  the  other  arrange- 
flMnte>  that  this  addition  is  seldom  necessary.  The  ^ame 
method  is  used  for  fastening  folding  doors,  even  of  the 
iacgeet  dimensions;  as  we  have  witnessed  in  thosie  of 
faycsal  of  die  VrencU  ohutcbes. 


860  JjDciHM  of  New  Patmh. 

^ttUni  grtMed  io'  J obh  htKJ}BAY,  tf  ike  MM'^^Mome^' 
Guernsey,  Esq,  for  improvements  in  the  conttntet^  andJbrmtaUim 
of.  horse  and  carriage-ways  of  streets,  turnpike  and  other  roads,  and 
an  improvement  or  addition  io  wheels  to  be  ttsed  thereon.  Dated 
June  U,  18d^. 

• 

The  patentee  proposes  four  methods  for  the  improve* 
m^nt  of  roads.  In  the  fir^t  a  wheel-way  is  to  l>e  maile 
in  the  middle  of  the  road,  of  blocks  of  granite,  broad 
enough  to  permit  two  wheels  to  pass  each  other  on  it 
with  facility ;  and  parallel  to  it,  at  the  usual  distance  at 
.which  wheels  are  placed  asunder  in  carriages/ a  wheeU 
way  of  half  the  breadth  is  to  be  constructed,  of  the  same 
materials,  at  each  side.  The  ground  is  to  be  well  rammed 
wh^re  these  wheel-ways  are  to  be  laid,  and  to  be  made  as 
iUtrd  and  durable  as  possible. 

The  two  horse-ways  between  these  three  wheel-ways 
cure  to  be  paved  with  the  common  square  paving  stones^ 
usual  in  the  streets  of  London ;  but  instead  of  being  fixed 
in  the  same  manner,  they  are  to  be  placed  with  iheir 
broad  ends  downwards ;  and  the  angular  interstices,  which 
will  be  left  between  them  by  their  .being  in  this  positioD> 
-are  to  be  filled  up  with  wedge-shaped  stones,  grout  or  fine 
gravel  being  first  placed  in  the  cavities,  sufficient,  along 
with  the  stones,  for  the  purpose ;  and  the  whole  is  then 
to  be  well  rammed  down.  The  wedge-shaped  stones  can 
easily  be  procured  at  the  quarries,  where  the  others  are 
fashioned,  from  the  chippings  or  pieces  which  are  knocked 
ofi*  from  them  in  the  operation. 

At  each  side  of  the  road,  at  a  doe  distance  from 
the  wheel-ways,  a  row  of  blocks  of  granite  is  to  be 
laid,  and  to  be  hollowed  in  the  middle,  to  form 
gutters  for  the  conveyance  of  the  surface  water  to  the 
sewers ;  and  the  intervals  between  these  gutters  and  the 
wheel-ways  are  to  be  paved  in  the  same  manner  as  the 
horse-ways. 

In  the  second  method  .th)^  wheel- ways  and  gutters  are 
to  be  formed  as  in  the  fir^t  method  i  but  the  hors^tway^^ 
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-aad  other  intervals  between  them,  instead  of  being  paved, 
are  to  be  laid  with  broken  granite,  o^  other  hard  stone, 
of  a  proper  size,  and  in  beds  of^  due  thickness  for  the 
purpose;  and  for  greater  security,  the  patentee  recom- 
mends that  before  these  beds  of  broken  stone  are  put 
down,  large  rough  stones  be  first  laid,  with  their  broads- 
sides  downwards,  for  a  foundation  to  the  horse-ways. 

In  the  third  method  a  road  is  to  be  prepared  as  in  the 
.second  method;  b.ut  with  one  of  its  side  wheel -ways  as 
.broad  as  that,  in  the  middle  :  and  then,  at  the  same  in- 
terval  from  this  latter  as  is  between  the  other  wheel-ways, 
an  iron  rail-way,  of  a  triangular  section,  an  inch  and  a  half 
in  thickness,  and  in  pieces  ten  feet  long,  is  to  be  laid  on  a 
xow  of  blocks  of  granite.  Each  end  of  these  iron  pieces 
is  to  be  bent  downwards,  and  let  into  cavities  cut  for 
them  in  the  granite  blocks,  where  they  are  to  be  fastened 
by  having  melted  lead  poured  in  to  fill  up  the  intervals ; 
and  the  ends  of  these  bent  parts  being  made  somewhat 
thicker  than  the  rest,  and  the  holes  for  them  being  under- 
cut, or  enlarged  belowj  the  lead  will  more  efiectually 
keep  them  in  a  firm  unchanged  position. 

The  wheels  which  are  to  run  on  these  rails  are  to  havQ 
angular  grooves  formed  on  the  faces  of  t^eir  rims,  a  little 
wider  than  the  rails,  so  as  to  run  on  them  with  facility  \ 
and  the  rail  being  only  at  one  side,  the  wheels  at  the 
other  sides  of  the  carriages  are  of  course  to  be  made  plain, 
in  the  usual  manner. 

« 

In  the  fourth  method  the  road  is  to  be  prepared  as  in 
the  third  method,  in  all  other  respects  except  that,  in 
place  of  the  triangular  rail,  cogged  bars,  about  two  inches 
broad,  are  to  be  laid  on  the  granite  blocks,  and  to  be 
fastened  to  them  in  the  same  manner  as  the  rails.  When 
locomotive  steam-carriages  are  used  on  this  road,  they 
are  to  have  wheels  at  one  side,  formed  with  cogs  or  teeth 
all  rojand,  to  correspond  with  the  cogs  on  the  bars^  the 
wheels  at  the  other  side  being  of  the  usual  form ;  but  at 
each  side  of  the  cogged  wheels  there  are  likewise  to  be 
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fixed  Ranches  or  dat  rings^  projecting  BuffleiteflV  b^iftl 
the  C()gs  to  run  on  the  granite  blocks,  aUd  prdVdte  iittj 
part  of  the  weight  with  which  the  carnages  ate  \6hdtA 
from  resting  on  the  cogs;  by  which  iDaeans  their  actioki  &i 
impelling  the  carriages  will  be  much  less  impeded  by 
friction.    The  wheels  of  common  carriages  may  be  al^ 
made  to  run  on  the  same  track,  by  being  formed  witk 
projecting  flaaches  alone,  without  having  any  cogs,  or 
by  having  grooves  cut  in  the  middle  of  their  rims,  MfL 
Helen tly  deep  to  admit  the  teeth  of  ihto  cogged  ban  tb 
lie  within  th^m,  while  the  load  is  sustained  by  the  ^Mlk 
beyond  the  grooves. 


J    ^    U«l    ■»,..»M       I.         I     I    <  »Wt 


Som^  of  the  methods  for  making  roads,  dir^ct^d  hf 
the  patentee,  will  be  observed  to  be  somewhat  similar  ti 
those  for  which  Mr.  Parkins  obtained  a  patent  in  Af ^ufbt^ 
1825,  an  account  of  which  is  given  in  our  last  Kumbef, 
page  193 ;  but  there  are  also  several  particulars  in  thedL 
which  are  not  touched  on  by  the  specification  of  that  patenL 

We  cannot  see  any  great  use  in  having  a  plain  raal-foad 
to  sustain  one  side  of  the  carriage,  while  the  wheels  at 
the  other  side  run  on  a  pavement ;  and  object  to  the  tri- 
angular form  of  the  rail,  as  being  peculiarly  liable  to 
injure  the  wheel  made  as  directed  to  run  on  it,  and  to 
impede  its  motion  by  lateral  friction,  particularly  after 
the  wheel  is  some  time  In  use,  and  worn  down  so  as  to 
come  into  a  more  close  contact  with  this  rail. 

The  method  of  fastening  the  ends  of  the  rails  by  lead 
cbiild  not  be  very  durable,  as  the  vibrations  of  the  rails^ 
caused  by  the  carriages,  would  not  fail  to  make  the  lead 
yield  to  them  before  long,  so  as  to  become  loose. 

The  plan  of  supporting  the  cogged  wheels  by  flanches 
Would  be  good  if  an  iron  way  was  prepared  for  these  fianches 
to  run  on  ;  but  by  running  on  the  granite  blocks,  as  pro- 
posed, we  think  they  would  soon  wtsar  channels  in  tnem 
sufficiently  deep  to  defeat  the  very  purpose  for  which 
these  flanches  we)re  intended.  -        * 


'Aif'MM  iff'triw  fiitAih.  ^ 
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JPaieai  granUd  to  Ghavlss  M£&ct>  ^  Edw<Krds*  Suildmgi,  SUi^ 
Newingtony  Middlesex^  Gentleman^  for  improvements  it^  propelling 

'   vessels.    Dated  September  8,  1825.  .    \ 

•  .  '      '     '  i  *         '    .    • 

•  In  Mr.  Mei^y^s  teethed  of  propelling  vesiiefej  M  axM 
is  to  be  fixed  honzontaHy  across  the  vessel,  either  Y^oii 
or  above  the  deckv  the  tods  of  ^bieh  are  to  project  b^^ 
yobd  the  Hides ;  tod  from  leadl  of  those  eilds  oti6  paif  or 
thoto  of  ftat  radtl,  or  ahns,  are  to  descend  into  the  wdtef 
ih  the  ptaoe  of-thb  bxte,  ftud  at  ri^ht  angles  to  it;  ant| 
iter6si  Aebottem  of  these  aritais  one  or  more  paddl<^s  6^ 
Mt  boards  ar^  to  be  sn&pended  h^  pivots,  idid  are  to  |[>& 
s(>  jfegubHd  by  stOj^s  attachi^d  to  the  arms,  that  they  caii' 

opeil  ^m  the  arms  at  one  side  to  a  rectangular  positfoir 
#ith  tbbm;  while  in  the  other  direbtion  they  cannot  pasiST 
beyond  them.  These  pad(iles  are  also  to  be  ibmishec^ 
with  projiscting  rimift  at  the  nppe^  edg^  and  sides,  Which! 
the  patentee  thinks  will  make  them  act  more  effectually 

on  the  water. 

....  -  «  « 

Withlh  the  vessel  a  lever  or  ahli  is  to  project  fronf  t^e 
Mddl^  of  th6  ilxle,  in  a  hbrizbdtal  direction,  to  the  furtiief 
eftd  bf  Vhich  is  to  b6  applied  Ae  power,  which  is  to  Wo^k' 
it  up  tod  down,  or  the  parts  which  are  to  form  &  commu- 
iitktidn  With  that  pow^r ;  which  may  be  that  dupplieU  by 
t  iiti6iElni'-en]^il^,  or  any  other  convenient  forde,  including;' 
die  manual  po^er  of  men. 

The  up  aiid  down  motion  of.  the  llsvet*  wlltcab^^  the 
arntt  ana  |>addle8  to  have  a  back  and  forwards,  or  alfer- 
flat^ly  it^Vetied  motioti  through  the  Wtet;  and  the  pad- 
dtefi  opening  iti  one  din^ction  8*0  as  to  present  their  edges' 
6xAf  to  the  feater,  while  ih  the  other  direction  thieir  flat 
sld^  6r  largest  surfaces  will  be  opposed  to  it,  thfe  Vessel 
Wffl  donsequ^ntl^  b6  impelled  in  a  course  contrary  to  that 
ih  iKrhidi  the  paddles  are  mbvbd,  wheil  ih  the  latter  state. 
-  Th6  arms  nr  radii  are  to  b6  plained  with  their  flat  side^' 
at  right  angles  to  the  plane  Of  the  a^le,  iU  Order  that 
they  may  be  lessimpadad-itt  iheir  motion  by  the  water ; 
and  in  large  vessels  a  third  arm  or  radius  may  be  placed 
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in  the  middle  between  each  pair^  to  give  more  support  to 
-flie  paddles,  which  in  this  case  will  be  double  the  number 
of  those  used  with  arms  placed  in  pairs.  In  Che  drawiiig 
belonging  to  this  specification  two  pair  of  arms  are  repre- 
sented at  each  end  of  the  axle,  and  each  pair  is  fimiif^ed 
with  two  moTeable  paddles ;  but  a  greater  number  of  paici 
pf  arms  may,  be  used  if  thought  proper^ 

The  patentee  also  mentions  a,method,of  fixing  the  axJe^ 
at  the  bow  of  the  vessel,  at  each  side  of  the  ked,jak^ 
attaching  its  ends  to  brackets  fastened  to  the  bow.  •  ^i^ 
this  case  the  aid^  is  to  be  moyed  by,  arp^s  pn>j^ctii)g  Uffm^ 
it  horizontally  at  each  end,-  from  which  ^xfnA  bars  are^to^ 
ascend,  to  form  a  coinmunication  with  the  moving  povfrer^ 
A  slight  sketch  is  also,  given  of  a  break-waief  p>  be  jpse^ 
at  the  bow  with  this  latter  appamtus,  which  appears  i^ 
consist  merely  of  two  curved  planks;  but  no  particvlaf 
^esoription  is  given  of  it,  or  of  its  mode  of  applicatioOf    . 


Of  this  methoa  of  impelling  vessels  we  shall  only  pb- 
serve,  that  we  believe  it  to  be  dpcidedly.inferioj;  to.  thc^ 
common, method  of  moving  them  by  revolviog  wheels, 
on  account  of  the  resistance,  which  the  arms  or  rudii  and 
the  edges  of  the  paddles  mast  make  in  being  moved 
against  the  course  of  the  vessel, .  being  iu  it  so  mucb^ 
greater  than  that  which  the  revolving- jr^^dii  make  in  any^ 
part  of  their  revolutious* 

The  n;iethod  of  fixing  the  apparatus  of  the  patentee  ai^ 
the  bow,  at  each  side  of  the  keel,  is  still  more  object 
tiona))le  than  the  other,  from  being  liable  to  cause  fopm^ 
resistance,  and  impeding  the  vessel  in  other  respects  so 
mucli^  that  it  seems  evident  to  us,  from  the  patentee, 
having  proposed  it,  that  he  can  have  had  little  or  no  ex^ 
perience  of  the  nature  of  vessels,  or  ever  have  gone  a. 
single  voyage  in  one  in  which  weather,  of  ev^n  mod^r^ 
roughness,  was  encpi^itered*  .  ■   ,  ^  .  .  -  ^ 
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Faieni  granted  to  Philip  Chell^  qf  Earfs  Court,  Kensingfmy  E*q» 
'for  improvements  in  machinery  for  drawing,  roving,  and  iphning 
hemp,  flax,  and  waste  silk.    Dated  February  18^  1623. 

0 

,  Machinery  for  spiuoing  cotton  by  mill*work  being 
so  much  more  generally  known  than  that  for  spinhing 
flax,  and  other  articles  of  more  extended  fibres,  it  will 
probably  convey  a  tolerably  correct  idea  of  Mr.  Chell^a 
machines  to  state,  that  they  are  constructed  on  the  same 
prmciples  as  those  of  the  former  for  similar  uses,  with 
the  iFSprialionB  necessary  for  the  different  length  of  the 
staple. 

.  Tlie  drawing  machine  has  a  feeding  cloth,  similar  to 
that  it&ed  in  engines  for  carding  cotton,  going  over  se-! 
volriag  rollers  horizontally,  on  which  the  flax,  being, 
sfnead,  ii^  brought  by  the  motion  of  the  cloth  within  reach, 
of  a  pair  of  guiding  rollers,  from  which  it  is  passed  to  a 
piHr  of  retaining  rollers^  from  whence  it  is  pulled  forward* 
by  a  pair  of  drawing  rollers,'  that  by  turning  round  fastet 
than  the  others,  draw  it  out  into,  a  band  or  sliver,  much 
more  narrow  than  that  first  laid  on  the  cloth,  and  deposit 
it  in  coils  in  a  long  narrow  tin  vessel  or  can,  placed  on 
the  ground  for  its  reception. 

The  rollers  in  this  and  the  other  machines  for  spinning 
Sax  are  much  thicker  and  longer  than  those  used  for 
cotton ;  the  lower  drawing  and  retaining  rollers  are  made 
of  metal,  grooved  on  the  surfrce  lengthways  in  the  usual 
manner ;  bat  those  which  lie  above  them,  where  they  are 
pressed  dawn  by  weights  attached  to  their  axles,  are  of  a 
peculiar  construction,  and  are  each  made  by  disks  of 
thick  leather,  perforated  at  their  centres,  and  run  on  an 
axle  in  sufficient  numbers ;  and  screws  being  previously 
made  near  the  ends  of  the  axles,  these  leather  disks  are 
then  poressed  clo^e  together  by  nuts,  turned  on  the  screwi^ 
against  metal  washers,  that  are  placed  between  them  and 
the  disks.  The  whole  roller,  thus  composed,  is  then 
brought  to  a  lathe^  and  turned  evenly  to  the  diamet^i^ 
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required ;  after  which  it  is  left  to  soak  in  drying  linseed 
oil,  and  dried,  which  coats  it  with  a  water-proof  vamisli. 
The  construction  of  these  roller^  consti  totes  one  of  the 
improvements  claimed  by  the  patentee.     Another  im- 
pro^f^emont,  also  claimed,  is  effi^ted  by  having  ttie'pop^pels, 
Ot  Supports,  which  sustain  the  retaining  roUers,  placed  on 
pajralM  hortaontai  bars,  along  which  they  ttay  be  okm^ 
dioser  io  or  ferther  from  the  drawing  n>Ue»,  «s  maj  ha 
linked  for  the  more  exact  adju^tttedt  of  theiir  disliiiics 
horn  them,  to  the  degree  which  is  most  etiilftble  to  tlM 
length  of  the  ftbMs  of  the  flax,  and  they  am  iiiere  teialn«d 
ID  their  places  by  screws,  properly  disposed  for  the  puipoee* 
'  A  third  improvement  claimed  by  the  patentee  Mttftete 
in  a  broad  endless  belt  or  strap,  revolving  homonlally  on 
foUeH  placied  at  each  end,  in  the  same  manner  vs  the 
fbeding  oloth>  which  belt  is  placed  to  snstoiathe  siieew 
where  they  would  be  likely  to  Adl  down  in  the  intlrtiJa 
between*  the  paim  of  reUers^  from  the  dietaeiee-  whish 
these  reqtttffe  to  be^  placed  asamler  00  aoeovint  of  the  length 
<»f  the  staple  of  the  flat.    One  of  these  endlese  belts 
liso  be  reqmred  between  the  feeding  cloth  aadibe 
itig  follersi  on  aceount  of  the  space  necessary  ibr  shilttag 
the  latter  on  the  adjusting  bars  not  admitting  of  their 
being  placed  eloee  to  the  guiding  roilers; 
*  Beyond  the  dmwing  roUere  another  pair  of  R)lleA  tfe 
sustained)  a  little  Iowmt  <fawn9  by  braokete>  wMcli  nMqr 
be  ceiled  the  delivering  roUers>  as  their  office  is  to  dtiivtf 
the- sliver  into  the  can,  after  taking  it  fVom  the  drawing 
Hollers.    There  is  alsO'  another  roller,  ef  a  emaMer  siee, 
placed  olose^  behind  the  lipper  drawing  foiled  and  wMelt 
iieirolves  somewhat  quicker  thah  it  in  a  central^  direction, 
whose  office  is  to'  smooth  down  the  fibt^  of  the  flax, 
which  the  operation  of  drawing  might  cauHe  to  st«i  out 
Arom  the  rest.    This  smoothing  roller  tbtiAB  the^  fteith 
kaprevement  claimed  by  the  pateiitee. 
'  The  eommanicatioA  betwiften  'thm  dra'^iti^'maidiine^and 
the  mill  fltiaehiner^e  made  by  «m  endless  straps  whidi  tortm 


4lit  IviM  drtxliiig.tallent  from  iHrbUb,  iikkt  preper  m6ti«ti 
in  oonVeyed  Ao  tlier  other  rollera  by  sinEular  straps  or  buddt^ 
-igoiog  over  wlieela»  or  grooved  pulleja,  of  sizes  suited  to 
'the  velocity  of  nsotioa  required  for  esch,  ^except  the  lower 
iBtubin^  roller^  to  which  the  motion  is  gived  by  a  mitred 
«piaion  on*  the  lower  drawing  roller,  which  wori^a  in  a 
-eimikr  piaioii  .oa  a  square  horizontal  bar»  that  runs  aktfig 
f the  top  of  the  frame,  on  a  level  with  the  axies  of  the  twp 
4ower  rollers^  and.  which  haa  on  it  a  second  pibion>  with 
ta  Square  aperture  in  its  centre,  that  enables  it  to.be  laoved 
falongthis  square  bar  to.suit  the  adjustment  of  the  lower 

retaining  roller^  which  roller  this  pinion  turns  by  actiag  on 
•a  mitred  wheel  attached  to.ita  axis,  of  dimeuBions:  pro- 
sperlyproperltoned  to  those  of  the  other  mitred  plnionsi  to 
^aofe  it  4a  torn  <  round  so  much  more  slowly  than  tJK 
.drawing  roller  as  the  nature  of  the  work  requires^ 
(  From; the  drawing  frame. the  cans,  as « th^  are  filled 
^kh  coiled  sliversy  or  bands. of  flaz^  ate  brought  to  the 
iiwing  m^obine,  wherofive  Or  six  of  them  being  placed  it 
'die  farther  end,,  the  slivers  from  fthem  are  brought  be« 

tween  pairs  of  retaining  lollersy  and  from  thence  aie 
.dtawn  out>  *by  dsawing  Toilets^  to  a  suitable  fineness  for 

the  spinning  frame.    The  rollers  of  the  roving  maohine 

are'tumed  in  a  similar  way  to  those  of  the  drawing  tna- 
ichine,  and  are  made  in  the  same  manner ;  and  this  madiine 
»has  also  endless >  belte  to  bear  up  the* slivers  b^weea  the 
.peifs  of  rdlers^  and  adjusting  bars  for  regulating  iheir 
'distances,  lUcO' those  described*  Two.  09  more  sets  df 
i4hesevDDllersmay  be  placed  in.  the  same  frame,  by  which 
.80  many  rovingsmay  be  made  in  it  at  the  same  time. 

The  use  of  thus  .combining  several  slivers  in  this  machine 
.is  to  make  the  ravings  more  perfectly  even,^  by  the  full- 
,nesses  of  .one  sliver  falling  in  with,  the  weak  parttf  of 
taobthar,  which  takes  placS'  in  the  operation. 

The  rovings  are  from  thie<  machine  biou^t  to.  .Ike 

spinning  machine,  wJiere  they  are  fimt  drawn  o^tagnn 

by.  retaining  and  drawing  rollers,  constrncted  and  moved 

t2 
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ib  the  same  iftaiuier  as  those  described,  aad  fbhudied  ate 
with  adjuatiiig  bars,  and  wifh  endless  helta  for  beariikg 
up  the  materiaU ;  but  as  the  roFings  are  niuch  narrower 
than  the  slirers^  these  belts  for  them  are  proportionally 
reduced  in  breadth,  and  for  the  same  reason  the  lower 
metal  rollers  are  formed  with  several  bosses  on  th^n* 
like  those  used  in  cotton  spinning,  each  boas  being  ap- 
propriated to  its  respective  roving*  The  upper  rollers  are 
made  with  two  bosses .  to  each,  and  have  a  weight  sua* 
'pended  in  the  space  between  them.  After  passing  the 
rollers,  the  material  is  spun  on  whirls  similar  ia  those 
used  for  cotton,  but  of  a  laiger  size,  the  bobbins  of  which 
are  raised  or  lowered  in  a  manner  similar  to  those  of  &e 
others,  by  a  heart  or  eccentric  wheel,  to  make  them  take 
up  the  thread  evenly.  In  this  machine,  besides  the  parts 
mentioned,  there  is  also  a  pair  of  rollers  for  each  roving^ 
which  take  up  the  rovings  in  the  first  instance ;  beneath 
which,  troughs  holding  water  are  placed,  in  which  the 
bottoms  of  the  lower  rollers  turn,  which  bring  up  moisture 
^sufficient  to  wet  the  rovings  so  as  to  produce  the  same 
smoothness  in  the  thread  as  is  produced  in  that  spun  by 
hand,  by  a  similar  operation,  as  well  as  to  make  the 
fibres  draw  out  with  more  facility. 

Lastly,  the  patentee  mentions  tha£  this  spinning  machine 
may  be  converted  into  one  for  mule  spinning,  byadding  a 
drawing  frame  to  it,  such  as  is  used  in  spinning  mules, 
with  suitable  spindles,  in  place  9f  the  whirls  and  bobbins. 
This  addition  of  the  mule-drawing-frame  to  the  other  ma* 
chineryof  the  spinning  firame,  or  of  the  latter  to  mule 
frames,  constitutes  the  fifth  and  last  improvement  which 
the  patentee  claims  as  his  sole  nvention.  The  method  of 
changing  the  spinning  frames  nto  mule  frames  is  not 
detailed  in  any  particular  manner,  the  patentee  supposing 
that  a  general  statement  of  it  would  be  sufficiei^  The 
same.machinery  -directed  to  be  used  for  flax  may  also  be 
employed  for  the  other.materials  mentioned  in  the  title« 
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'  The  specificatioii  of  tliis  patent  may  be  considered  as 
ixi  enlargement  of  that  last  described,  extending  it  in 
some  points,  and  making  certain  additions  to  the  ma- 
chinery, which  we  shall  mention,  but  in  all  other  respects 
is  the  same. 

In  the  specification  of  the  first  patent  the  degree  of 
speed  with  which  the  drawing  rollers  turned  more  than 
the  retaining  rollers  was  particularized ;  but  in  that  of  the 
second  patent  that  point  is  made  unlimited,  and  left  to 
depend  on  the  judgment  and  experience  of  the  constructor 
of  the  machinery. 

In  the  first,  also,  the  drawing  and  retaining  rollers 
were  directed  to  be  arranged  in  pairs.  In  the  present 
specification  it  is  stated  that  they  may  be  disposed  m 
groups  of  three,  five,  or  more,  as  well  as  in  pairs  \  those 
of  three  haying  two  lower  rollers  and  one  upper  one,  and 
those  of  five,  three  lower  rollers  and  two  upper  ones  ;  the 
upper  ones  being  placed  so,  in  those  larger  groups;  that 
each  of  them  shall  be  in  contact  with  twoof  the  lowerroUers. 

Thirdly,  the  guiding  rollers,  which  were  placed  at  the 
entrance  of  the  former  machines,  are  directed  in  those  of 
the  second  patent  to  be  removed,  and  other  additional 
rollers  to  be  placed  in  the  intervals  between  the  retaining 
rollers  and  the  drawing  rollers. 

Fourthly,  the  slivers  in  the  drawing  frames  of  this  last 
patent  are  delivered  into  tlie  cans  over  large  revolving' 
drums. 

And,  lastly,  it  is  stated,  that  the  use  of  cans  with  the 
machinery  may  be  dispensed  with,  or  employed,  according^ 
to  the  preference  of  the  manufacturer. 


We  have  been  induced  to  give  die  above  account  of 
these  two  last  patents,  in  consequence  of  having  been  in- 
formed that  the  inventions  possess  considerable  merits 
and  that  they  offer  advantages  to  the  manufacturer  greater 
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rangement  for  regulfttiiig^  iiit  dist&nte  of  the  fetaining 
rdlera  from  the  drawing  rollers,  mentioned  iu  the  Bpi^ci- 
llcatioa,  jwbich  giyes  a  power^  of  covirsei  of  placing  theia 
closer  tog^^r  than  usual,  a^  well  aa  fi^rAer  aaunderj  ii\ 
Qonj  unction  wi&  tbe  method  of  previously  wetting  th^ 
royings  before  they  are  spun,  have  been  particularly  recoup 
mended  to  our  notice,  not  only  for  the  above  raa^na, 
but  from  a^  ppiniofi  that  tl^ey,  in  a  peat  n^easufei  anticipate 
some  material  points  claimed  by  i|i4ivi^u^a.who  hav^ 
p^tained  patents  for  similar  invention^  since  the  data  of 
^Qse  obtained  by  Mr.  Chell, 


faiefU  granied  to  John  Buaai9cx,  of  N^lm^'^juOire,  J^fn^cfriar^ 
JRoad,  Merchani,  Jur  trnprovemeniM  in  bricks,  ttqmes,  or  other  nui- 
terials,  for  ihe  hfitor  vcntHaiion  of  houses  aiid  other  huOtUngs.  Dated 
June  9,  1S2£« 

Thb  object  of  the  patentee  is  to  admit  air.  to  the  parts 
gf  thQ  extremities  of  rafteiis  ,  that  are  built  up  in  vidla, 
vrhich  will^  he  thinks^  be  sufficient  to  prevent  the  dry  rot, 
by  which  so  many  floors, apd  other  parts  of  bouses  have 
been  destroyed.  This  he  effects  by  the  use  of  bricks  or 
atones,  so.  formed  as  to  leave  cavitiea  between  them  and 
the  ends  of  the  rafters,  beside  which  they  are  placed  ii^' 
buildings ;  and  which  bricks,  &c.  may  also  be  made  tQ 
form  channels  or  passages  from  thence  through  the  walls 
to  the  external  air,  by  arranging  them  properly  tpgetherji 
or  by  using  them  in  conjunction  with  comnion  bricks.     ^ 

The'  patentee  gives  representations,  ill  the  drawings 
^hich  accompany  his  specification,  of  bricks  prepared  fop 
these  purposes  in  various  manners.  The  first  sort  have; 
square  grooves  cut  at  the  angles  at  each  end  at  one  side  ; 
a  second  sort  have  the  angles  bevelled  off  at  the  same 
place ;  a  third  have  the  angles  bevelled  off  at  the  sides  as 
well  as  the  ends  ;  in  a  fourth  sort  a  semicylindrical  groover 
IB  made,  from  end  l^o  end,  at  one  side';  in  a  fifth' kiftd  itwo^ 
jtemicylindrical  grooves  aremade^  at  equal* 


Mdi  ott«r>  uct  iArom  Hie  e&ds  aotogs  the  Mok ;  a&d  i 
Bucih  son  iuM  only  one  groow  of  thia  kind  acfos*  iSbm 
middle  of  itif  soifeee ;  and  in  eome  of  these  the  grooves 
eie  made  to  slope  eomewhat  more  towards  the  opposite 
side  of  the  Ixrick  at  one  side  than  at  the  other^  in  ordev 
that,  when  these  brioks  are  placed  at  the  outside  of  wall% 
at  the  ends  of  the  ohaanels^  the  parts  so  sloped  may  pef^ 
mil  aiiijr*rain  water,  which  may  be  blown  into  them  by^ 
the  wiiid,  to  fua  off  again  with  more  fhciHty. 

All  these  bricks  are  to  be  formed  in  the  manner  described, 
Kt  the  time  when  they  are  moulded,  which  the  patentee 
states  may  be  easily  done>  by  properly  disposing  pieoea 
of  wood  or  of  metal  within  the  moulds,  shaped  so  as  to 
pnidaoe  the  cavities  required  in  the  bricks. 

It  ia  easy  to  conceive  how  these  bricks  thus  grooved  of 
bevdled  at  the  angles,  or  those  channelled  lengthways  of 
across,  may  leave  oavhies  contimied  in  any  direction^ 
when  built  up  Avith  common  bricks,  and  how  the  sise  of 
these  cavities  or  passages  may  be  increased,  by  placing 
two  of  the  bricks  so  that  their  grooves  may  correspond ; 
and  also  how  those  which  are  grooved  or  bevelled  at  the 
angles  may  be  disposed  so  that  a  still  larger  passage  may 
be  prodn<^  by  placing  four  of  them  in  contact ;  and . 
views  of  these  different  arrangements  of  the  bricks  are  given 
in  the  dmWings. 

•  Stones  may  be  also  cut  in  shapes,  similar  to  those 
described ;  but  the  patentee  confines  his  descriptions 
principally  to  bricks,  as  being  sufficient  to  direct  the 
shape  of  other  materials  used  in  building.  He  has  also 
given  a  figure'  of  part  of  a  wall,  having  bricks  of  the  fore* 
going  description,  so  disposed  round  th^  extremity  of  a 
rafter,  bililt  up  in  it,  as  to  convey  air  all  aibout  it  at  every 
side,  and  leave  a  free  communication  firom  thence  to  the 
outside  of  the  building. 

* 

Much  has  been  written  on  dry  rot,  and  various  pre- 
ventives have  been  proposed  against  it,  several  of  which 
we  dunk  would  be  very  useful;  while  others  would  haro 
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but  little  efficacy*  This  deBtniotive  malady^  if  wif  ma^ 
call  it^  seems  evidently  to  ^originate  in  dampness ;  whether 
this  proceeds  from  the  timbfir  itself  being  used  too  soon 
after  being  imported,  or  cutdown,  or  beitig  felted  wheat 
it  coniaiins  too  much  sap^  or  is  occasioned  by  moxUr 
mixed  up  with  water  holding  deliquescent  salts,  or  fay 
stones  attractive  of  moisture,  being  used  in  th^baikling^ 
or  by  the  situation  pf  :the  building  being  in  a  law  maisby 
soil,  or  such  as  to  be  exposed  to  damp  air  from  other 
caudes^  or  by  the  dampness  arising  from.any  two  or  more  of 
these  causey  combined.  Some  have  attributed  the  dry 
rot  to  the  fungus  or  lichen  which  generally  grows  oa 
t^nher  affected  by  it;  bfit  though  this  accelerates  the 
decay,  it  seem^  evidently  to  be.  secondary  to  the  rot^  and 
to  proceed  from  the  seeds  of  this  plant  finding,  in  the  de- 
cayed timber,  a  situation  well  suited  for  their  vegetation. 

From  this  view  it  is  evident,  when  the  timber  can  be 
kept  dry  by  the  admission  of  air,  tha;e  ventilation  will 
prevent  this  evil,  and  that  the  plans  of  the  patentee  would 
be  effectual  when  they  could  be  made  to  produce  this 
effect^  but  we  are  doubtful  whether,  even  in  this  case^ 
he  would  derive  much  benefit  from  his  patent,  as  there 
could  be  little,  difficulty  in  arranging  common,  bricks  so  as 
to  make  passages  through  the  walls  to  the  ends  of  the 
rafters,  and  round  about  them,  similar  to  those  produced 
hy  the  bricks,  or  other  materials,  of  the  shapes  described, 
for  which  this  patent  has  been  obtained* 
,.  Charring  timber  externally,  where  it  can  be  used,  is  an 
pld  and  powerful  means  to  prevent  rot  of  any  kii^l ;  and 
we  think  that  the.  use  of  a  strong  solution  of  alum,  would 
also  be  found  in  many  cases  an  effectual  preventive^  when 
applied  to  timber  previously  well  dried,  so  as  both  to 
soak  into  it,  and  form  a  coat  on  its  outside,. this  salt  being 
a  strong  antiseptic  of  the  efflorescent  species,  which  is 
the   reverse  of  being  attractive  of  moisture,  and«  from 
holding  an  excess  of  sulphuric  acid,  being  likely  to  resist  the 
growth  of  any  fungus  or  lichen.  We  understand  that  cop« 
geras  has  also  been  tried  for  the  same. purpose  sucoess&iUy* 
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REVIEW^ 

Transactions  of  the  Society  for  the  Encouragement  of  Arts f 

S^C.  Vol.  XLIII. 

1   Ths  Annual  Volame  of  this  Sdcietf  haying  just  ap^ 
peared,  we  ha^e  thought  it  desirable  to  give  a  short 
aeccMmt  of  its  contents,  for  the  immediate  gratification  of 
our  readers  }  and  shall,  agreeably  to  our  accnstomed 
jnractice,  insert,  at  length,  the  most  interesting  of  the 
aitides  4o  our  future  numbers,  as  opportunity  may  suit; 
;    The  first  article  in  this  volume  is  an  account  of  the 
methods  used  by  Mr.  Ralph  Creyke,  jun.  in  bringing  489 
aeren  of  mxprofitable  peat  moss  to  a  state  fit  for  agriculture 
by  warping,  so  as  to  produce  a  rent  of  3fo,  per  acre, 
•The  termioarptag  is  applied  to  the  process  used  on  Unds 
below  the  level  of  a  tide  river,  of  letting  the  water  from  it 
run  over  them,  and  after  it  has  deposited  its  mud^  causing 
it  to  return  back  into  the  river.    The  present  is  probably 
the  most  extetnsive  improvement  of  this  sort  ever  attempted, 
comprising  altogether  1600  acres,  of  which,  besides  the 
429  for  which  the  Society  gave  a  premium,  600  more 
were  last  March  in  a  state  of  preparation  for  oats  and 
grass,  and  all  the  more  expensive  parts  of  the  works 
necessary  for  completing  the  remainder  entirely  finished* 
The  avemge  depth  of  the  alluvial  soil  deposited  in  this 
ground  was  3  feet,  which  is  at  least  double  th^  usual 
quantity,  while  the  time  occupied  in  the  process  was  less 
by  many  months  than  that  commonly  employed. — ^The 
next  article  relates  to  the  planting  172  acres  of  moorland 
with  forest  trees,  by  Col.  James  Wilson. — The  third  article 
is  a  description  by  Messrs.  CaWley  and  Staines,  of  a 
mediod  of  raising  seed  from  the  grass  employed  in  Con* 
necticut,  as  a  material  (ot  fine  pIat*-And  the  fourth 
contains  usefiil  information  fVom  Mr.  W.  Salisbury,  on 
the  materials  employed  in  Tuscany  for  the  same  purpose*. 
These  two  last  articles  are  of  the  greater  importance,  as 
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the  making  of  fine  pkt  affords  a  means  of  employkig 
usefully  the  female  membeis  of  falniliea,  without  expo»iig 
them  to  the  evils  which  are  almost  inseparable  from  most 
other,  manufactures^  ihe  work  of  'Which  .obliges  them  to 
bOngregate  in  large  numbers. — ^The  fifith  article  relates  to 
a  medal  given  to  George  WhitwortK^  Esq.  for  an  improved 
isariety  of  ray  ^rassi  the  ^ture  of  wbieh  proaiiies  to  be 
v^ry  baneficialft 

IJoder  the  head  <3i  Chjbmistrt  i3  compmed  six  artioiei^ 
Uprbich  cerlaialy  haivecoosiderabki  .merit  iS—vlst,  He  ds^ 
Mfiption  of  aa  apparatus  contrived  by  Mr«  John  BAbaiti^ 
for  eaabling  pemone  to  breathe  in  thiok  8iiioke>  or  io  air 
loaded  with  vapoura ;  which,  though  not  ao  perfect  as 
thtt  for  which  Mr.  Dean  obtained  a  patent  eeveffal  x&ontiM 
previously,  (an  aocount  of  which  k  given  at  p.  61-  of  oaf 
jbst  yoliime)^.  oir  applicable  in  such  dat^er^ua  ftitpatioiiB» 
it,  however,  of  very  great  utility^  and,  ^m-  its  greater 
.obeapness,  and  more  convement  portability,  will  probably 
be  adopted  in  more  numerous  in8taiices.r-«-9dIy,  An  ae* 
count  of  melting  pots  for^on  and- brass,  made  of  Stour* 
{iridge  clay  and  coke,  by  Mr.  L.  Anstey>  which  are  foiuui 
to  poasiess  v^ery  valuable  qualities.— 3dly,  A  description^ 
by  Mr«  Wm.  Stui^eoii,  of  an  electro  magnetic  apparatiw; 
bf  a  much  cheaper  and  siore  effeetudi  construction  tfian 
any  before  employed,  by  which  the  means  of  meking 
fisperiments  on  this  very,  curious  method  of  effecting 
rotary  motions  of  weak  powers^  will  be  mueh  facilitated.— 
4thly,  On  the  preservation  of  lime  juice,  by  Capt.  T.  M« 
Bagnold ;  the  method  used  for  whidi  being  the  well-knows 
process  of  Mr.  Appert,  has  no-  novelty ;  but  the  paper 
deserves  notice  for  the  details,  observations,  and  infer* 
mation,  that  it  contains.-^thly^  A  simple  and  effectoal 
method  of  etching  on  and  cleaning  alabaster  by  the  action  of 
rain  water,  by  Mp.  H.  Moore« — ^And  6thly,  a  report  on  an 
analysis  of  British  opiijim,  which  proved  thiit  it  contained 
nearly  one  per  cent.  (0*714)  More  than  the  Turkey  opitiiri 
of  morphia,  on  which  subetanee  the  properties  of  this 
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drag,  for  ^e  most  pavt,  depmd;  4h6  first  yiehKng  QS 
gmlfis  Mm  700^naB8  of  the  opmni,  and  thd  latter  48.   » 

la  P^ttTB  Abts  are  two  papers  which  contain  ver^ 
useAil  information  on:  the  subjects  to  which  tfhey  i^lata ' 
the  first  hy  Mr.  Edward  Tanrel^  on  the  mode  of  preparing 
etching  gromid  for  Engravers,  or  the  composition  which 
Aey  employ  A»r  cohering  the  piurts  of  Iheir  plates  en 
which  the  aqnafortis  is  not  intended  to  act;  and'  the 
seeontl  paper  by  Mr;  WilKam  Savage,  on  his  improte«> 
ments'ini  block  printing,  in  imitation  of  coloured  drawingSi 
«  Under  the-head  of  MANVPACTinias  there  is  given  aa 
aecotttit  of  eight  small  jiremiums  which  were  gmnted  for 
hats  and  bonnets  made  of  British  grasses  (chiefly  of  the 
Grested'  dog's  tail) ;  and  of  five  more  pr^nuums  given  for 
similar  articles,  made  of  the  straw  (^spring  wheat'^^A 
short  <lescription  of  a  bonnet^  sent  in  by  Mrs,  Lawry,  of 
Bxeter^  made  of  doable  wheat^stvaw,  whieh  shows  the 
pcriished  surface  of  the  straw  at>beth  sides.-*-And  anac^ 
count  of -specimens '  of  sheeting,  and  twilled  drill  for 
trowsers,  made  from  New  Zealand  flax^  imder  the  dicection 
ol  Mr.  R.  Jones,  Master  of  St.  Oeorge'^B  Workhouse,  Little 
Chelsea.  The  qualities  of  the  New  Zealand-  flax,  of  which 
these  last  articles  wero  made,  has  been  known  in  this 
country  upwards  of  fifty  years;  and  yet  it  is  only  at  tiie 
present-  -day  a  few  feeble  efforts  are  made  to  work  it> 
though  it  appears  that  neither  its  culture  pr  its  preparation 
is  attended  with  any  great  difficulty.  It  is,  however^ 
more  for  sail  cloth  and  cordage  that  the  extraordinary 
strength  of 'its  fibres  will-make  it  valuable,  than  for  webs 
of  a  lighter  fabric,  though  certainly  the  specimens  were 
of  that  species  of  them,  wherein  strength  is  most  required* 

In  Mechanics  there  are  eighteen  articles.  The  first 
is  a  description  of  a  bevelled  plane  iron,  by  Mr.  C.  Wi 
Williamson>  the  advantage  of  which  we  are  of  opinioa 
requires  confirmationy  us  we  have  strong  reasons  fot 
thinking  it  has  beentried  more  than  once  before^— rXha 
seoend  is  the*  description  of  a  wedge  for  sawyers'  imo^ . 
that  expattds  by-spripgsy  by  Mr.  T.  Griffiths^  which  we 
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UpprebMd  may  be  fdand  oseM  for  liglit  work,  Or  tntewinf 
0)^t  thin  boards  .^^The  tbird  is  a  valiuiUe  cojammnicatiaii 
Irom  Mr.  C«  Varley,  on  a  metbod  of  copying  serewt  hj 
meats  of  die  lathe,  adopted  by  bis  late  uncle,  Mf.fik 
Varley* — ^The  fourth  is  an  account  of  wb.  improved  m^tM 
of  barrowing  out  soil,  or  removing  it  to  a  higher  elevatiaiii 
by  Mr*  D.  Matthews,  which  deserves  uniyersal  adopli<mi 
from  its  superseding  a  method  before  in  use  for  the  wm 
purpose,  which  exposed  labourers  to.  great  risk  of  the  most 
dangerous  fractures,  or  instant  death. — ^The  fifth  is  s  de- 
•cripiion  of  a  folding  chair  invented  by  Mr.  J.  P.  Habbstdi 
which  we  suspect  to  be  an  old  acquaintance. — ^The  sixth 
describes  an  apparatus  to  assist  a  weak  knee  joint,  by  W. 
Brockedon,  Esq.  that  appears  to  have  given  g^eat  relief 
where  it  has  been  tried. — ^The  seventh  is  a  description  of  S 
forceps,  with  three  arms,  to  be  used  in  lithotomy,  cottf 
trived  by  Mr.  Francis  Cluley,  of  Sheffield,  that  seeidi 
to  have  considerable  advantages  over  the  forceps  befora 
used  in  that  operation. — ^The  eighth  is  an  interesting  ac- 
count, by  Gi^pt.  M.  E.  Bagnold,  of  the  process  en^ioyed 
at  Bombay  of  making  twisted  gun  barrels  and  sword 
blades,  in  imitation  of  those  made  at  Damascus.— ^Thi 
ninth  is  a  communication  from  Capt.  Dickinson,  RN.  os 
a  mode  of  applying  percussion  powder  to  the  discharge  of 
ship's'  guns ;  respecting  which  we  have  some  doubt  whether 
the  flame  of  the  percussion  powder  would  in  all  cases  resch 
ibe  priming  through  the  long  drill,  directed  in  this  method, 
which  drill  in  a  large  gun,  whose  breech  is  necessarily  very 
thicki  would  exceed  six  inches  in  length. — The  tenth  if 
an  account  of  a  safety  steam  valve,  by  Mr.  C.  Sockl,  of 
which  we  shall  remark  that  it  appears  to'  us  that  no  metll 
plate  could  long  endure  the  frequent  bending,  which  that 
which  constitutes  the  peculiar  feature  of  this  valve  must 
encounter,  without  cracking  so  as  to  let  the  steam  be 
transmitted.— ^The  eleventh  is  the  description  of  a  secret 
lock  I  by  Mr.  Walter  Friend,  which  would  be  more  petfect 
if  it  did  not  require  to  be  taken  to  pieces  whenev^  it  i^ 
desired  to  change  the  secret  coincidence  of  the  pftits  .<^ 
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an  improved  method,  by  Mr.  John  Cow,  of  adapting  ^a 

ship's  launch  to  taking  up  and  laying  down  anchors,  and 

landing  and  shipping  artillery,  which  it  is  stated  has  been 

found  extremely  serviceablci  and  which  appears  to  us  only 

to  require  a  small  addition  to  the  trunks  or  tubes  through 

which  the  ropes  pass,  to  prevent  the  crater  from  flowing 

over  their  tops  into  the  boat,  to  render  it  unobjectionable. 

Considering  the  many  lives  which  have  been  lost  by  the 

upsetting  of  launches  in  taking  up  anchors,  we  apprehend 

that  it  would  be  an  act  of  humanity  to  have  all  boats  in* 

tended  for  this  purpose  fitted  up  so  as  not  to  sink  when 

the  water  runs  over  their  gunnels^  which  some  of  the 

simpler  plans  puUished  for  preparing  life-boats  show, 

would  neither  be  difficult  nor  expensive. — ^The  thirteenth 

describes  Mr.  Elisha  Pechey's  forcing  pump,  which  con* 

tains  no  novelty,  or  any  thing  else  that  we  can  perceive 

to  give  it  the  least  superiority  over  one  of  the  common 

construction;  more  especially,  as  the  curvature  of  the 

working  barrel,  copied  from  Mr.  Aust's  pump,  can  be 

proved  to  render  this  more  liable  to  unequal  abrasnre  and 

derangement  than  a   straight   upright  cylinder  of  the 

•common  form. — ^The  fourteenth  is  a  paper  from  Mr.  Joseph 

Clement,  describing  a  stand  for  drawing  boards  on  a 

large  scale,  which  appears  to  have  answered  its  design 

very  efiectually.   Where  a  stand  of  this  kind  cannot  be 

procured  without  difficulty,  we  would  recommend  a  com* 

tnon  easel,  or  stand  used  by  limners^  to  be  txied  as  a 

substitute.    Large  drawing  boards  themselves  require  all 

improved  construction  to   render   them   less   liable    to 

n^arping  and  twisting ;  and  considering  the  proneness  of 

all  wood  to  change  its  form  from  hygrometric  causes,  it 

is  very  probable  that  slabs  of  stone  would  be  preferable 

for  the  purpose  to  any  framings  of  the  usual  materials. 

-^The  fifteenth  describes  an  instrument  made  by  Mr.  W, 

Hardy,  which  notes  the  six  hundredth  part  of  a  second 

4>f  time,  that  has  been  found  yery  serviceable  in  ascer- 

;^uning  the  flight  of  pioj^tiles  for  experiments  made  with 
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^tiUery,  and  wkich  might  be  used  for  deterBunkig  du»r 
tances  of  places  on  the  same  principle, — The  sixteenth  is 
an  account  of  improvements,  by  Mr.  J..  Aitkin^  on  the 
striking  part  of  a  91/ar^er  clock,  or  one  that  s1;rikes  th« 
quarters  of  hours,  of  which  we  doubt  not  the  good  per- 
formance ;  but  from  the  plates  of  it,  inserted  at  the  end 
of  the  volume,  should  have  imagined  that  simplicity  of 
coostruction  would  have  been  the  last  point  thought  of 
for  its  commendatipnj  instead  of  being  put  fonvard^ 
as  it  is,  as  its  primary  excellence. — The  seventeenth 
article  contains  nuu^erous  particulars  relative  to  a  portable 
irope  bridge  of  suspension,  by.  Colin  Shakespaar^  £•% 
which  is  stated  to  have  been  of  gfeat  service. in  th%£aftt 
Indies  bs  a  teniporary  bridge,  and  seems  likely  to  be  e%/^ 
tremely  useful  in  military  expeditions,  partjpularly  in  cou^ 
tries  intersected  by  numerous  small  rivers.  Tlie  diiridiiig 
each  of  the  principal  bearing  ropes  into  ^everfd  l9n|^t)i% 
pidopted  in  it,  does  not,  however^  appear  to  qs  to  ^  atf 
tended  with  any  benefit  which  can  -condensate  f^r  iba 
multiplicity  of  clamps,  .and  other  iron  work  which  it  oo^ 
pasions,  and  seems  to  us,  by  its  complicatioQ,  to  diminid^ 
needlessly  the  chief  advantiiges  pf  itM  QonstrAction. — ^Tba 
eighteenth  ;is  a  very  excellent  communication .  by  Miv 
jVlfred  Ainger,  on  making  centering  for  large  arches^ 
which. deserves  the  attention  of  all  architects  w:ho  may  ^ 
likely  to  be  concerned  in  works  where  centering  qf  thiB 
J^ind  i%  necessary. 

The  Pap£Es  in  Colonirs  andTaAnE  arq^ — Ist^  Am 
account  of  a  plantation  of  clove  and  cinna^ioa  Ire^,  bj 
M'  Le  Cadre,  on  the  island  of  Trinidad,  which  prove* 
that  both  these  articles,  particularly  the  first,  may  be  ol^ 
tained  from  the  West  India  Islands,  of.ao  excdleot 
quality,  as  well  as  from  the  more  distant  Bettl9menti  im 
.the  Eastern  hemisphere. — ^2dly,  A  statement  relive  to 
^ve.tons  of  extract  of  Mimosa  bark,  made  at  Van  Dieman'« 
X^nd,  and  sent  over  to  this  country  by  Messrs*  Vetchelf 
aiQdWopdy  wbiohv  is  supeaor  tp  .8ome.b^fQiiaiji}ipoiled» 
This  otract  has  been  found  very  serviceable  in 
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and  if  used  ezlMlriTely,  wonld  certainly  hvre  Hid  niBitionar 
advanti^e  mentioned  in  the  preface,  of  preventing  the 
ftUing  of  oak  timber  in  Bpring,  which  makes  it  so  liable 
to  anbaequent  decay  w-*-3dlyi  A  description  of  an  apparatus 
for  es^racting  stompa  of  trees,  by  J.  Mackay,  Esq.   of 
Picton,  in  Nova  Scotia,  which  has  proved  of  great  ad- 
vantage in  that  country,  and  would  also  be  so  in  many 
other  places  where  the  climate  accelerates  the  decay  of 
the  small  roots  of  the  stumps  sufficiently,  and  rocky  or 
clay  subsoil  dfd  not  too  much  obstruct  their  eradication. 
'  In  an  Appbndix  is  the  description  of  part  of  Capt, 
fiagnold's  steam  culinary  apparatus    which  was  omitted 
in  tiie  last  voIume.-^An  account  of  some  further  improve- 
ments  made  by  Mr.  James  Jonea^  in  a  kiln  for  drying 
corn,  for  which  he  had  before  received  a  premium  from' 
ihe  Society .**-A  papef  on  the  prevention  of  forgery,  by 
Messrs.  Perkins  and  Heath,  with  a  beautiful  specimen  of 
a  note;  engraved  on  those  principles,  the  efficacy  of  which 
appears  so  very  convincing  as  to  excite  astonishment  se 
the  unyielding  obstinacy  of  the  fiank,  in  declining  to 
adopt  any  of  the  various  means  which  have  been  proposed 
to  them  fcft  this  purpose,  and  which  htive  proved  so  ser- 
viceable to  other  concerns. — And  a  circumstantial  and( 
valuable  comniunication,  by  the  late  Archibald  Stephenson^ 
Esq.  on  the  reiBuring  oi  silkworms,  winding  sQk  from  the 
tooona,  and  the  cultivation  of  the  mulberry  tree,  which 
paper  has  been  long  in  the  possession  of  the  Society, 
though  not  before  published,  for  which,  however,  no 
reason  is  assigned.    This  information  was  collected  withi 
a  view  to  introduce  the  rearing  of  silkworms  into  England ; 
but  the  habits  of  the  peasantry,  added  to  the  nature  of  the 
climate,  form,  we  fear,  an  insuperable  obstacle  to  the  pro- 
duction of  silk  in  England,  as  a  domestic  manufacture! 
as  practised  in  France  and  Italy,  though  very  possible  to 
be  effected  by  individuals  possessing  capital,  enterprise,- 
imd  judgment.    And  the  Society  seem  to  be  sensible 
of  ihea«  difficulties,   by  confining  their  premiums .  for 
raising  silk  to  the  British  cdlonies.-^Lastly,  the  volume, 
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whioh  upon  the  whole  we  tbfaik  more  interestidg  than  iter 
immediate  predecessors,  concludes  with  a  list  of  pr^seutB 
received  by  the  Society  in  1825;  a  catalogue  of  models 
and  machines  presented  in  that  year ;  and  numerous  wdl 
ej^ecuted  engravings  of  figures,  explanatory  of  the  suiifects 
of  the  several  articles  in  the  volume. 
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James  Fraseb,  Houndsditch^  London,  engineer,  for 
an  improved  method  of  constructing  capstans  and  wind* 
lasses. — Dated  February  25,  1826. — \Two  months  to  enrol 
specification.) 

Benjamin  Newmahch,  Cheltenham,  Gentleman,  for 
certain  inventions  to  preserve  vessels  and  other  bodies  from* 
the  dangerous  effects  of  external  or  internal  violence  on 
land  or  water,  and  other  improvements  connected  with  the 
same. — Dated  February  25,  1826.»^5ix  months,) 

The  same,  for  a  preparation  to  be  used  either  in  solu- 
tion er  otherwise,  for  preventing  decay  in  timber  or  other 
substances,  arising  from  dry  rot  or  otner  causes. — Dated 
February  25,  1826.— (Six  months,) 

James  Fraser,  Houndsditch,  London,  engineer,  for 
a  new  and  improved  method  of  distilling  and  recti^ng 
spirits  and  strong  waters. — Dated  March  4,  1826.— (TtcTO 
months,) 

Robert  Midoley,  Horsforth,  near  Leeds,  Gent,  for  « 
method,  machinery,  or  apparatus,  for  conveyingpersons  and 
goods  over  or  across  rivers  or  other  waters,  ana  overvfdKes 
or  other  places. — Dated  March  4,  1826.— (Sir  months.) 

George  Anderton,  Chickheaton,  Yorkshire,  worsted, 
spinner,  for  improvements  in  the  combing  or  dressing  of 
wool  and  waste  silk. — Dated  March  4, 1826. — {Two  months^ 

James  Neville,  New  Walk,  Shad  Thames^  engineer, 
for  a  new  and  improved  boiler  or  apparatus  for  generating 
steam  with  less  expenditure  of  fuel«<— Dated  March  14^ 
1826.— (Six  months) 

Nicholas  HogesippeManicler,  of  Great  Guildford 
Street,  Southwark,  chemist,  for  a  new  preparation  of  fatty 
substances,  and  the  application  thereof  to  the  purposes  of 
affording  light.— Dat^  March  20,  1826.— (5tl;  mon^As.) 
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Sftcyieaiion  tf  the  PaUntgrmUd  to  Thomas  Havgocx>  ofChmoeU 
Mews,  Qoiwdl  Strati,  m  the  county  of  Mtddleeea,  Fateni  Cock 
Manufacturer^  fir  a  method  of  making"  or  manufacturing  4M  article 
which  may  he  in  many  inetancet  substituted  fir  leather  ^  and  be  Applied 
ia  various  other  usefid  purposes.    Dated  November  519,  18)4. 

.  TO  all  to  whom,  these  presents  sh^ll  come,  &c.  8ic* 
Now  know  ye,  that  io  compliance  with  the  said  proviso, 
Ij  the  said  Thomas  Hancocki  do  hereby  describe  and  as- 
certain the  nature  of  my  said  inyention,  and  the  manner 
in  which  the  same  is  to  be  performed,  as  follows^  (that  is 
to  9ay)/*-— The .  nature  of  my  inrention  consists  in  com<» 
bining  together  the  fibres  or  filaments  of  various  matters^ 
such  as  flax,  heap,  cotton,  wool,  hajr,  or  other  matters 
of  the  like  flexible  nature,  by  saturating  them  in  coonec^ 
tion  or  in  contact  with  each  other  with  a  liquid  which, 
when  partially  evaporated,  becomes  a  flexible  and  adhesive 
substance,  such  fibres  being  previously  arranged  or  dis- 
posed as  to  shape  and  dimensions,  according  to  the  puiw 
pose  to  which  they  are  afterwards  to  be  applied,  so  as  to 
produce  a  uniform  combination  of  die  fibres  and  the  sub- 
stance, ^r  in  such  a  manner  as  that  every  individual  fibre 
may  be  so  surrounded  with  the  said  substance,  as  that 
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the  whole  of  the  fibres  composiog  the  mass,  when  anited 
by  the  substance,  may  form  a  compound  or  article  some* 
what  resembling  leather ;  an4  which  said  compound  sub- 
stance or  article  may  in  many  cases  be  substituted  for 
leather  more  or  less  advantageously,  namely,  for  harnens, 
stmps,  belts,  acooutrements^  boota^.»MB,  flexible  pipes, 
air  tight  bags,  and  a  variety  of  other  things  which  have 
heretofore  been  made  of  leader ;  and  the  said  substance 
or  article  may  also  be  applied  to  various  other  useful  pur- 
pose;9,  Biichi  as  parts  of  wearing  ^pparel^  fT^u^it^dl^  be 
desirable  to  have  waterproof,  and  which  commonly  are 
made  of  other  substances  than  leather.    The  artide  may 
also  be  applied  fyv  tl^e  rpoft  of.  virtua^as,  awnings,  tent 
coverings,  and  to  other  similar  purposes.    I  shall  now 
proceed  to  describe  the  method  of  making  the  said  article, 
and  the  manner  in  which  my  said  invention  is  to  be  per- 
formed ^  and  in  order  the  ifiQre  cleturly  to  de9crlbe  the 
lame,  I  will  premise  tlxat  the  choice  of  the  particular  kind 
of  fibrj^s  tp  l)§  \md,  a^d  th^  m^wner  of  pr^arii;ig  tJi^jB^ud 
fibres,  will  depend  upon  the  use  or  purpose  to  which  the 
article  is-  to  be  applied  when  made.    Many  of  the  sub- 
stances t  have  mentioned,  such  as  hair,-  wool,  cotton,* 
flax,  and  others  having  short  fibres  or  filaments,  are  capd>le 
of  being  carded  in  the  same  manner  aS  is  commonly  prae* 
tised  in  eardlng  wo(d  and  cotton  for  making  yam  or  thread* 
I  therefore  employ  the  carding  madhine  (a  madiine  well 
known,  and  in  common  use,  and  therefore  needing  no 
further  description),  to  card  the  aforesaid  fibres;  and 
those  which  are  capable  of  being  felted  may  have  Chat 
operation  performed.    And  by  this  means  I  am  enabled 
to  obtain  a  layer  of  fibres,  of  uniform  thickness,  and  of 
any  convenient  dimensions  as  to  length  and  Width,  I  take 
one  or  more  of  such  layers  of  fibres,  according  to  the  re« 
Quired  thickness  of  the  article  when  made,  and  spread  it 
or  them  upon  a  flat  board.    When  Ihe  thickntes  of  the 
article  to  be  made  requires  more  than  bne  of  such  <  layers 
of  fibres,  I  spread  them  out  upon  a  fla:t  board  as  before- 
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Mentioned^  layer  upon  layer,  until  the  number  is  com- 
pleted. I  then  sprinkle  the  whole  with  cold  or  warm 
water  (but  the  latter  answers  best) ;  at  the  same  time  I 
press  the  layers  together  until  the  whole  becomes  uni« 
fbrmly  wetted.  In  this  state  they  are  placed  between  two 
flat  |boards  or  flat  plates,  of  any  suitable  metal,  and  Ex- 
posed to  strong  pressure  in  a  screw  or  other  press,  or  by 
passing  the  said  boards  and  plates  together  with  the  layers 
of  fibres  between  them  through  or  between  a  pair  of  rollers. 
By  this  means  the  whole  of  the  fibres  become  more  uni- 
formly wetted,  and  the  superfluous  Water  is  expelled  or 
got  rid  of.  The  said  layers  having  been  thus  wetted,  are 
now  ready,  or  in  a  proper  state  to  be  saturated  with  the 
liquid,  which  forms  the  flexible  and  adhesive  substance 
hereinbefbiB  mentioned.  At  the  time  of  applying  the 
same  it  is  in  a  liquid  state,  and  I  saturate  the  layer  or 
layers  of  fibres  therewith  by  first  pouring  a  proper  quan- 
tity of  it  upon  the  surftice  of  the  said  layer  or  layers,  and 
I  spread  the  same  over  the  said  layer  or  layers  with  a 
smooth  spatula,  or  other  suitable  instrument,  made  of 
wood  or  other  proper  material,  and  by  gently  pressing  the 
said  layer  or  layers  of  fibres  with  the  spatula^  or  other 
suitable  instrument,  the  liquid  is  made  to  sink  into  and 
mix  with  and  pervade  the  whole  mass  of  fibres  throughout 
the  said  layer  or  layers.  I  also  perform  the  said  operation 
of  saturating  in  a  more  convenient  manner,  by  placing 
the  said  layer  or  layers  of  fibres  in  a  shallow  trough,  with 
a  flat  and  level  bottom,  and  by  this  means  a  greater  quan- 
tity of  thi»  said  liquid  may  be  poured  over  the  layers,  as 
the  sides  of  the  trough  will  prevent  its  running  to  waste, 
and  the  fibres  are  thus  more  easily  saturated  by  dabbing 
or  pressing  them  with  the  hand  or  a  spatula.  A  trough 
may  also  be  advantageously  used  for  placing  the  layer  or 
layers  of  fibres  in  when  they  are  to  be  wetted  with  water, 
all  before-described.  When  the  layer  or  layers  of  fibres 
have  been  sufficiently  saturated  with  the  liquid,  I  place 
them  t4)on  a  flat  board,  in  an  inclining  position,  and  iji 
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order  to  squeeze  or  press  out  any  excess  of  the  liqaid*  %■ 
pass  a  wooden  roller  over  the  surface  of  the  layer  or  layers 
of  fibres^  at  the  same  time  applying  a  sufficient  fofoe^  bf 
hand  or  otherwisei  to  the  roller,  to  force  or  squeoze  out 
the  liquid.    This  operation  may  be  carried  on  by  exposing 
the  layers  to  a  strong  mechanical  pressure,  if  necessary. 
The  process  having  been  carried  on  so  far,  the  layer  or 
layers  of  fibres  now  require  to  be  dried.    I  therefore  now 
place  the  said  layer  or  layers  of  fibres  in  a  room  heated  to 
eighty  or  ninety  degrees  of  temperature/  and  allow  them 
to  remain  there  till  they  are  nearly  dry,  or  until  the  liquid 
becomes  viscous,  glutinous,  and  adhesive.    The  layer  or 
layers  of  fibres  having  been  thus  dried,  I-  expose  them 
i^ain  to  a  strong  pressure,  by  which  the  whole  of  the 
fibres  are  brought  into  closer  contact  with  each  other,  and 
with  the  interposed  substance,  so  as  that  the  said  films 
are  made  to  adhere  firmly  to  each  other.     If  on  e^tposing 
the  layer  or  layers  of  fibres  to  pressure  for  the  first  time, 
after  being  dried,  I  perceive  that  any  water  or  fluid  matter 
exudes  or  is  driven  out  by  the  pressure,  I  conclude  that 
the  first  drying  has  not  been  continued  long  enough.    I 
therefore  place  the  layer  or  layers  of  fibres  in  the  warm 
room  a  second  time,  and  afterwards  subject  the  said  layer 
or  layers  to  a  second  pressure.    It  is  in  some  casea  requi- 
site to  give  a  smooth  sur&ce  to  the  article,  and  this  I 
effect  by  polishing  the  surfaces  of  the  plates  between  which 
the  dried  layers  are  pressed  for  the  last  time.    The  liquid 
I  use  for  the  purpose  hereinbefore  mentioned  is  brought 
into  this  country,  and  said  to  be  the  juice  obtained  from 
certain  trees  which  grow  in  several  parts  of  South  America, 
the  East  Indies,  and  other  places  abroad.    It  is  stated  in 
Mr.  William  Nicholson's  Translaticm  of  Fourcroy's  General 
System  of  Chemical  Knowledge,  that  this  juice  is  obtained 
in  South  America  from  a  tree  called  the  Hevcsa.     The 
juice  or  liquid  I  have  made  use  of  was  obtained  from 
South  America,  and  from  my  own  experience  \  find  that 
the  said  juice  or  liquid,  when  exposed  to  the  opeii  air  in 


4im  8an«  or  in  a  warm  room,  becomes  inspissated  or  dried, 
mod  then  forma  a  substance  exactly  resembling,  and  which 
I  believe  to  be  identically  of  the  same  nature,  and  to 
^possess  the  same  properties  with  the  substance  well  known 
by  the  names  of  caoutchouc,  or  Indian  rubber,  or  elastic 
^m,  and  it  is  employed  abroad  for  that  purpose.  Its 
colour  and  consistence  very  much  resemble  cream.  In 
jnanulaoturing  any  article  where  the  colour  is  not  an 
object,  I  employ  this  liquid  in  its  natural  state,  without 
any  previous  preparation  excepting  that  of  freeing  it  from 
ligneous  or  other  substances,  by  straining  it  through  a 
fiieve  or  open  cloth.  But  if  the  article  is  intended  to  be 
4>f  a  li^t  or  delicate  colour,  it  is  necessary  to  free  the 
liquid  from  the  colouring  matter  combined  with  it,  and 
for  this  purpose  I  put  it  into  a  glass  bottle  or  other  vessel, 
0f  an  appropriate  size,  and  add  to  it  three  or  four  times 
Its  bulk  of  clean  water*  I  then  cork  or  stop  the  month  of 
the  bottle  or  vessel  so  as  to  prevent  evaporation,  and  after 
"well  shaking  the  liquid  and  water  together,  I  allow  it  to 
.«tand  undisturbed  till  I  perceive  the  whole  of  the  water 
has  subsided  to  the  bottom  of  the  vessel,  which  it  does  in 
a  few  hours,  and  leaves  the  liquid  floating  at  the  top. 
The  Tessel  which  I  employ  for  this  purpose  has  a  hole 
through  its  side  at  or  near  the  bottom,  and  through  this 
hole  (which  is  provided  with  a  cork  or  stopper)  I  draw  off 
the  water  after  it  has  completely  separated  from  the  said 
liquid  above.  This  operation  of  washing  or  cleansing  the 
liquid  I  repeat  as  often  as  I  find  necessary  for  rendering 
jt  sufficiently  clear  and  colourless.  As  the  method  of 
manufacturing  the  article  intended  to  be  employed  as  a 
substitute  for  leather,  which  I  have  hereinbefore  described, 
applies  only  to  the  formation  of  pieces  of  uniform  texture 
and  strength  in  every  direction,  I  will  «now  proceed  to 
.describe  the  method  I  employ  in  manufacturing  any  article, 
•such  as  a  strap  or  band,  or  such  as  require  the  greatest 
:8irength  in  one  direction  only.  In  such  cases  I  make  use 
;of  longer  fibres,  fMi  the  loDg  wools,  hempi  fiaxi  ^o.  and 
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instead  of  subjecting  the  said  fibves  to  the  oardkig 
tioD,  I  cause  them  to  be  combed  or  hadded,  and  thoa  Isqfr 
the  greatest  number  of  the  said  fibres  neatly  fanllel  witk 
each  other.    In  the  operation  of  combing  wool  or  faackfivg 
flax,  it  necessarily  happens  that  you  obtasu  a  quaoltty  or 
bundle  of  long  and  short  fibres,  mixed  together  in  audi  a 
manner  as  to  cause  the  bundle  to  contain  more  filvee,  and 
therefore  to  be  thicker  in  the  middle  than  at  the  eads,  OEf 
in  other  words,  the  bundle  tapers  off  from  the  ni^dle  to* 
wards  the  ends.    In  order,  therefore,  to  obtain  a  IsLyer  o€ 
such  fibres  of  uniform  thickness,  of  a  proper  length  and 
width  required  for  the  strap  I  intend  to  make,  and  ultU 
mately  to  produce  a  strap  of  uniform  strength,  or  nearly  so, 
throughout  its  length,  I  first  make  a  wooden  trough^  af 
the  required  length  and  breadth,  with  a  flat  bottom.    In 
this  trough  I  place  in  succession  small  bundles  of  suck 
fibres  as  are  proper  for  the  purpoie,  taking  care  libaft  the 
end  of  each  consecutive  bundle  shall  be  laid  upon  or  over 
the  middle  of  that  which  preceded  it^  and  thus  filling  the 
trough  from  side  to  side,  and  from  end  t6  end,  I  abtain  a 
uniform  mixture  or  splicing  of  the  fibres,  one  with  another. 
The  layer  being  thus  completed,  I  proceed  to  wet  it^ 
saturate  it  with  the  liquid  to  dry,  and  press  it  in  a  eindlar 
manner  to  that  hereinbefore  described.    But  ahhougk 
straps  and  bands  require  the  greatest  strength  in  the  di» 
rection  of  their   lengthy    I  also    find   it  necessary  ta 
strengthen  them  in  the  lateral  direction,  by  interposing 
between  the  layers  of  longitudinal  fibres  several'  layers  of 
shorter  fibres,  lying  across  the  strap.    If  great  sttfinesSy 
solidity,  and  firmness,  be  required  in  the  article  to  be 
made,  I  saturate  the  layer  or  layers  of  fibres  with  die 
liquid,  as  hereinbefore  described^  and  afterwards  press  it 
yery  lightly  with  the  roller,  in  order  that  a  considerable 
quantity  of  the  substance  may  remain  incorporated  with 
the  layer  of  fibres,  because  the  comparative  solidity^  utsS" 
ness,  and  firmness  of  the  article,  will  depend  upon  die 
quantity  of  the  elastic  and  adhesive  substance  nmaini^ 
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m  4qmbp|ii|t|pii, with  the  fi1}res»  us  weU  as  vippa  the  dsgcw 
pf  pipwuijre  jto  w))icb  th^  layem  are  suljgected  whea  dried ; 
and  if,  after  BatoiiatioOf  i^  great  portion  of  the  liquid  bf 
fr^mi^d  ottliy  ,thf  softer  and  moie  i^xible  will  be  the  artidf 
whep  finished  j  ^yonsequently^  when  I  inteixd  to  manur 
fiictafi^  an  article  to  be  ^ubstitated  for  the  softer  JjjLinda  of 
feather,.  I.  eiipose  the  layer  of  fibresi  after  being  saturated 
isriththe  liquid  to.  a  greater,  degree  of  pressure^  so  as  19 
d^ye  o^t  a  greater-  proportion  of  .the  liquid*  In  making 
IH^  artiole  of  the  kind  last-mentioned,  I  find  it  convenient 
before  I  use  the  liquid  to  mix  with  it  about  o^e  fourth  of 
its  bulk  of  water.  After  addiog  the  water  to  the  liquid, 
they  must  be  shaken  together  until  a  uniform  ipixture  is 
produced^  and  it  most  be  used  while  in  this  state  of 
mixture.    From  what  I  have  hereinbefore  stated,  and  from 

•  •  • 

the  nature  of  the  prrocess^  any  competent  manufacturer 
will  be  led  to  make  a  proper  choice  of  the  fineness,  coarse- 
nei^s.  and  kind  of  fi2)re  to  be  used  for  the  various  kinds 
and  qualities  of  the  articles  intended  to  be  made.  It  is 
necessary  for  me  tg  m/ointion  here^  that  when  I  make  use 
of  the.  liquid  in  a  washed  or  purified  state,  I  take  care  to 
place  the  layess  of  fibres  tQ  be  saturated  therewith  in  a 
troughji  ili^de  of  some  of  the  whiter  woods,  such  as  syca- 
more or  Aiofterican  pipe,  ox  si^ch  as  will  communicate  no 
tinge  or  staia  tp  the  liquid  or  fibres.  And  I  also  use  th^ 
same  precaution  in  pressing  out  the  superfluous  quantity 
,of  Uquid  by  effecting  the  pressure  between  boards  of  the 
same  kind  ^  ^d  I  haye  also  t9  state  that  the  liquid  acts 
.uponf  or  is  acted  upon,  by  iron,  copper,  and  brass,  and 
.even  tin  in  a  slig)it  degree ;  and  that  these  metals  com- 
municate a  stain  or  tinge,  more  or  less,  to  the  liquid  in 
Gontacf  with  them ,  but  for  pressing  the  layers  of  fibres 
^after  being  saturated  apd  dried,  metal  plates  may  safely 
be  u§ed^  apd  are .  necessary  to  give  a  smooth  or  glossy 
.aurface.  }t  will,  often  happen,  on  account  of  the  great 
verity  of  purposes  to  which  the  article  may  be  applied* 
that  it  maj  or  will  require  a  combination  of  the  fibres  of 
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dobMances  to  be  auxed  together,  and  4toraieA  kito 
one  layer,  or  the  combinatioii  of  two  or  more  layen^  fan 
which  the  fibres  of  one  layer  may  be  of  a  difleieat  wA» 
Stance  from  the  fibres  of  another  layer.  For  tnstaooe,  m 
making^  the  article 'as  a  fit-snbstitute  for  leather  harness, 
where  it  would  be  desirable  to  combine  a  neat  SBWoth 
fiuHace  to  great  strength,  I  interpose  one  or  more  layers 
^  flax  or  hemp  between  two  layers,  of  cottony  and  other 
43ombinations  may  be  made,  acoonUng  to  the  properties 
which  it  may  be  desired  to  giro  to  ihe  finished  aitids, 
as  economy  may  dictate.  t 

V    In  witness  whereof,  8cc.  8gc.  -     - 
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Specyication.  i^the  Patent  granted  to  John  Wnm,  the  ifoimgcr,  amd 
Tbomas  Soweeby,  both  of  Bisiop'Weafinomth,  in  the  coumiy  of 
Jhtrham,  Merchants,  for  an  improvfd  air  fimace,  Jar  the  pmrpote 
ofm^ngrorfiiHngntetatUesubttances.    Dsted  Norembcr  S,  -  ISM. 

WITH  AN  SNOIUVINa.  ^^ 

'  TO  all  to  whom  diese  presents  shall  come,  tie.  tec 
'Now  know  ye,  that  in  compHanoe  with  the  said  proviso, 
we,  the  said  John  White  and  Thomas  Sowerby,  do  hereby 
describe  and  ascertain  the  nature  of  our  said  inrention, 
and  in  what  manner  the  same  is  to  be  performed,  reference 
being  had  unto  the  drawings  hereunto  annexed,  (that  is  to 
say) : — Our  invention  of  an  improved  air  furnace,  for  the 
purpose  of  melting  or  fusing  metallic  substances,  consists 
in  our  so  adapting  it  as  to  have  the  means  of  ^ving  to 
the  current  or  currents  of  air  admitted  by  a  flue  or  opening, 
or  by  flues  or  openings  in  the  side  or  sides  of  the  furnace, 
difierent  directions  through  the  fuel,  as  the  heat  is  re- 
quired to  be  applied;  and  of  using  coke  or  odier  fuel, 
with  greater  advantage  than  has  hitherto  been  done,  wtUi- 
;out  the  aid  of  a  mechanical  power,  as  used  for  the  blast 
iumace  or  cupola.  One  example  of  our  invention  we  shall 
give,  as  follows  (that  is  to  say)  ;«• 
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%•  1  (PI.  XL)  tthows  a  gromd  plan  of  our  inpfOTe4> 
air  fttmaee,  as  -adaiyted  for  mellk^g  pig  or  cast  iron  for 
fbondry  purposes^  whieb  operation  has  been  usuatty  per^ 
Armed  hy  means  of  the  connnon  reveibemlbfy  fiimace,  or 
by  a  small  Mast  ftmutee^  oflierwise  called  a  cnpde* 
'  Fig.  2  represents  a  section  of  our  improved  air  Itamaee.' 
Fig.  3  shchms  an  eleratioo  of  tbe  same  fimiace. 
The  preceding  figures  are  drawn  to  the  scale  aiinexed 
tfiereto^  and  the  same  letters  refer  to  the  same  parts  inf 
each  figure,    an  represents  the  upright  or  vertical  part  of 
&e  furnace :  nnn  Ihe  bottom  or  bed  place,  which  is  open 
into  <Nr  communicates  with  a  flue  or  chimney  at  e  :  c  ajt* 
opening  from  the  furnace  alsoi  into  or  communicating 
with  a  flue  or  chimney :  f  the  air  flues,  by  which  atmos* 
pheric  air  is  admitted,  of  which  there  may  be  one  or  more : 
G  a  man^hole  or  opening  for  clearing  out  or  preparing  the 
bed  place  or  flue:  hh  the  main  flue  or  chimney,  the' 
height  of  which  is  required  to  be  about  the  same  as  for  the 
common  reverberatory  ftimace :  aa  a  cast  iron  cover  for 
the  top  of  the  furnace  t  hb  a  plate  or  damper  for  regulating' 
the  capacity  of  the  flue :  cc  a  piste  or  damper  for  the  like 
purpose.    The  darts  point  out  the  direction  of  the  cur« 
rente.    The  furnace  and  bed  {dace,  nnn,  being  cleared 
and  prepared,  die  cover  aa  is  taken  off*,  and  the  coke  or 
fuel  is  put  in  at  A,  which  is  lighted  at  the  air  flue  or  flues, 
or  other  convenient  opening,  when  the  furnace  has  come 
to  a  sufficient  degree  of  heat  for  melting,  well  known  to 
any  workman  used  with  and  competent  to  attend  the  re- 
verberatory furnace  or  cupola,  the  man^hole  or  opening,  o, 
being  closed  in  the  ordinary  way  of  closing  such  openings 
in  furnaces,  by  a  loom  cake  or  otherwise ;  then  the  metal 
to  be  meited  and  coke  are  put  in  alternately  at  a,  in  such 
way,  quantities,  and  proportions,  as  they  are  generally  done 
in  the  small  blast  furnace  or  cupola.    The  cover  aa,  which 
is  taken  off*  to  put  in  tiie  coke  or  metal,  is  replaced  as  soon 
as  that  IS  done.    As  the  metsd  is  melted,  it  is  precipitated 
toihebottom'iwbedat  nnn,  where  it  is  kept  hot  by  a 


390  l^Mtsnt  far  #»  i«;|^ai^  4<^  JFtmm^g^ 

cwfeiit4»f  flfimepi^Mmg  Qier  it  tot  tb^  flue  or  .diknpey^^  in 
t)i€i  directioo*  of  the  dart  B£^  a^d  whoioe  jit  is  diawa  off 
for  use  at  o«    The  fig^regouig  aisan^lipi  of  th^  a^pUcalioA  of 
wr  impcored  air  foroaoe  wiU  b^  m^^^i^^  ^  enable  a 
workmaa  to  coiistnict  oi^e  £Qt  tha  purpose  of  ipeltiiig  or 
fuaing otber m^taUio BubatsMM^i  but  tbe  (vunuwpmxj be 
either  square,  or  roupd,  or  Qval^  or  ocftagan*  or  mj  oAet 
foxvip.  retaining  the  power  of  giving  io  ibu  cuneuter 
aurrente  of  air  admitted  by  ^  flue  or  opeoio^^  or  by  floei 
or  openings  in  the  side  or  sides  of  the  furnace,  diifeient 
directions  thcough  thei  ta^  as  the  heat  w  required  to  ba 
applied. 
In  vfitness  whereofi  &c,  Sec  &C. 

OBSBBVATIONS   BY   THE   l^ATENTBES. 

.  In  the  foregoing  specification  it  is  .  stated  that  the 
patent  air  furnace  ia  applicable  \o  variotis  metaUui^icsl 
purposes. 

To  enter  into  all  the  particular  (^tsel^  in  which  it  may  ba 
advantageously  adopted,  and  to  illustrate  tb^m  indi^du? 
ally  by  eunnple,  WQuld  be  a  work  more  Ht  for  a  seiM 
than  for  one  article  in  a  periodical  joumaL    Therefore,  a» 
fn  example  has  been  already  given  of  it  as  adapted  tm 
melting  cast  iroui  the  present  observations  are  designed 
more  particularly  to  show  its  advantages  9ver  the  meaiu 
now  ^sed  for  that  purpose,  than  necessarily  pome  within. 
the  limits  of  a  specification.    A  reverberatory  air  furnace 
or  a  cupola  (a  small  blast  furnace^  is  genersdly  used  for 
malting  pig  or  cast. iron.    That  so  little  has  heretofore 
been  done  towards  bring^g  to  perfection  a  more  com* 
plete  and  economical  furnace  than  either  of  them^  is  some- 
what surprising.    They  are  each  very  e^pensive^  both  as 
regaj^ds  their  original  cost^^d  their  subsequent  opentr 
tions.    They^  are  widely  dififerent  in  their  principles,  aod 
reciprocally  possess  advantages  over  each  other,  whUst 
neither  of  them  is  adapted  for  all  the  purposes  of  a  foondiy 
furnace.     Such  being  the  casoj   a  cheap  and  sio^ 
furnace^  which  combines  all  that  is  desirable  in  both;  and 
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ifi  fr^e  from  all  that  is  o])jectionable  in  either^  t^id .  wh\c?i 
perfonna  its  operations  at  a  considerably  leas  cpsly  mvat 
be  conaideied  an  important  .and  useful  iaventio.n*    That 
f  the  patent  air  furnace  fully  answers  the  above  description 

I  will  appear  firom  the  following  comparisons  of  it  with  the 

I  reverberatory  and  the  cupola  respectively,  than  which  we 

are  persuaded  further  ai^punents  will  not  be  required  to 
secure  its  adoption  in  the  cast  iron  foundry. 


Tfic  PateiU  Air  Furnace  and  the  Heverberatorif  Air  Furnace 

compared* 

Firsifyp-^The  reverberatory  is  a  lai^e  and  eixpensive 
building.  The  patent  furnace  is  ^  compact  and  chei^ 
.  erection ;  it  will  generally  be  found  not  to  occupy  one- 
fourth  as  much  ground  as  the  former^  and  in  its  construo 
tion  there  is  a  much  less  proportion  of  expensive  material^, 
no  grate  bars,  and  very  little  other  iron  work  being 
required  for  it  {  neither  need  the  chimney  be  lined  to  the 
top  with  fire  brioks. 

Secotidljff^ThB  reverberatory  is  supplied  with  air  by 
natural  means,  without  the  aid  of  machinery ;  and  so, 
also,  is  the  patent  furnace.  But  the  quality  of  the^  air 
su{^ied  to  the  fire  in  each  is  different.  The  air,  on  its 
vay  to  the  former,  passes  through  the  heated  ash  pit,  and 
is  thereby  considerably  rarefied.  The  air  flues,  by  which 
atmospheric  air  is  admitted  to  the  patent  furnace,  are  sp 
constructed  as  to  intercept,  in  a  great  measure,  the  radia^- 
tion  of  heat*  so  that  the  air  in  the  oeter  regions  of  the 
furnace  suffers  very  little  rarefaction,  and  is  therefore  the 
more  fit  for  supporting  combuaition. 

Thirdfyr^ThtT^  is  a  great  difference  in  their  oonsump* 
tion  of  fuel  to  melt  a  given  quantity  of  metal.  A  smi41 
patent  furnace  melted  at  one  time  five  tons  of  metal#  fqr 
whieh  it  did  not  require  one  ton  of  coke*  It  would  have 
required  about  five  tons  of  good  pit  coal  to  have  melted 
•the  same  quantity  in  a  reverberatory  fumaee.  This  ifi 
owing  to  tiie  difierent  wi^  in  which  the  nMal  iMubnitted 
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to  the  action  of  heat  in  each  (or  in  which  the  heat  h  ap. 
plied  in  each). 

P(wrf*fy,-— The  metal  melted  in  fte  reverberatory 
suffers  materially  in  its  quality.  From  the  extended  son 
face  of  melting  and  melted  metal  being  exposed  to  the 
action  of  a  passing  flame,  it  is  partially  decarbonized, 
and  is  thus  frequently  rendered  unfit  for  many  kinds  of 
castings.  The  metal  in  the  bottom  or  well  of  ^e  patent 
furnace  is  protected  by  a  quantity  of  small  coke  resting 
on  its  surface,  so  that'  when  run  into  goods,  it  is  of  very 
superior  quality  to  the  former. 

Hftiihf, — ^The  ordmary  waste  of  metial  by  die  reTe^ 
*beratory  furnace  is  considerable.  It  may  be  averaged  at 
10  |>er  cent,  of  the  whole  weight  put  into  the  furnace.  The 
waste  by  the  patent  furnace  does  not  exceed  tiiat  by  die 
cupola,  which  will  rarely  be  so  much  as  5  per  cent.  This 
difference  is  principally  attributable  to  the  same  cause  as 
Hiie  difference  in  quality  produced  by  the  two  fornaces. 

Sixthly y — ^The  patent  furnace  melts  more  metal  in  a 
given  tttne  than  the  reverberatory.  The  furnace  ftom 
which  the  drawings  are  made  has  melted  from  l^toM 
cwt.  in  one  hour. ' 

Seeeft^A/jr,-— In  using  the  reverberatory  furnace,  unless 
the  fumace*man  be  unremitting  in  his  .attention  to  the  fire, 
&c.  much  damage  may  be  sustained  by  the  metal  being 
cohverted  into  what  is  sometimes^termed  sciill  iron,  or 
"into  a  useless  malleable  state.  On  the  contrary,  if  the 
patent  furnace  be  but  regularly  supplied  with  fuel  as  the 
ignited  mass  descends,  as  in  the  case  of  the  cupola,  its 
operations  will  be  uniform. 

Eighthhfy — ^The  reverberatory  furnace  is  very  expensive 
to  keep  in*  repaid.  The  interior  of  the  furnace  and  chim- 
ney are  liable  to  considerable  wear  by  the  action  of  the 
•flame.  The  flame  of  the  coke  used  in  the  patent  furnace 
-extends  but  a  short  way,  and  is  not  so  destructive  in  its 
quality.  •  Besides  which,  tliere  \n  a  much  less  surface  ex- 
posed to^  injurious  effects  of  .the  fire,  and  no  iron  gr^ 
bars  to  renew. 
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l^kfy,^The  smoke  a&d  dense  flame  firequ^lty  iseoiiig. 
far  abore  the  top  of  the  reverberatory  chimney  k  troly 
terrific^  as  well  as  being  very  iigorious,  when  situated  in 
the  middle  of  a  town.  Nor  is  it  less  dangerous  and  ob- 
jectionabie  when  on  the  sea  coast.  There  is  no  such  flame 
orampke  seen  rising  above  the  top  Of  the  chimney  of  the 
patent  furnace. 

The  Patent  Air  Furnace  and  Cupola  compared^ 

Fifsifyr^Thd  cupola  is  supplied  with  air  by  mechanical 
means.  It  is  consequently  quite  useless  without  its  ap- 
propriate Mowing  machinery.  The  patent  furnace,  al- 
Ihoiigh  it  resembles  the  cupola  both  in  its  mode  of  action 
and  resultsi  is,  neverthdess,-  complete  in  it9ey\  requiring 
no  blowing  machinery^  by  reason  of  which  its  original 
cost  ici  muoh  less. 

50»oiN%,— The  cnpda  not  only  requires  the  appendages 
of  blowing  maohittery^  but  there  is  also  a  mechanical 
power  required  to  wwk  it;:fl|ometimes  steam-engine,  or 
homcy  or  water  power^  is  used.  Hence,  besides  an  addi« 
iBonal  expence  for  the  steam-engine^  hovsei  or  water  wheeU 
and  ii^tennediate  machinery.  Sec.  there  is.  an  immense 
weekly  oi*  awoal  chMge  entailed  ^pon  its  operations  for 
the  poodttckion  of  the  inecWiieal  ppwen  Nor  is  it  less 
wheii  manual  labour  is  applied,  which  is  soinetimes  done 
in  small  foundries.  The  patent  furnace  requires  neither 
eteam'^ngme^  watery  nor  animtd  pofoer,  nor  any  machinery. 

Thirdfyf — ^the  cop<da .  is  very  costly  to  keep  in  repair. 
Its  fisbric,  in  contact  with  the  fire,  is  fast  destroyed,  thus 
incurring  a  perpetual  consumption  of  expensive  materials ; 
in  addition  to  which  there  is  also  the  wear  and  tear  of 
machinery.  The  patent  furnace  is  more  durable,  and  has 
no.  machinery  to  be  kept  in  repair. 

FouttUjff — ^The  operati<»s  of  the  cupola  are  necessarily 
liable  to  interruption  by  the  failure  of  machinery^  JM^r 
From  this  disadvantage  Uie  patent  furnace  is  alike  exempt. 

fV/VA/y,--The  patent  {wmaee- is -equally  adapted  for 
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every  situation  where  atmoepheric  air  otn  but  liave  aoeeas 
to  it ;  whereas,  it  often  happens,  that  the  laost  conTeniaiit 
place  for  the  cupola  is  Ihe  least  conveaient  for  its  ma* 
chinery,  so  that  sometimes  the  condensed  air  has  to  be 
eondneted  to  a  great  distance  by  means  of  cast  iwm  pipes« 
At  other  times  there  is  a  dificulty  in  obtaining  the  me* 
chanical  power,  for  want  of  water,  &c. 

Sixthly  J — ^Although  the  metal  from  the  cupola  is  more 
suitable  for  many  kinds  of  castings  than  that  from  the 
reverberatory  fatnace,  having  paiied  with  less  of  its 
carbon  in  fusion  than  the  latter,  yet  reverberatoiy  metal  is 
frequently  preferred  when  great  strength  is  required*  The 
patent  furnace  will  not  only  at  all  times  prodnee  metd  of 
the  same  profitable  quality  as  that  from  the  eupola  with 
Ibe  same  materisls,  Imt-  it  also  retains  the  power  of  pro* 
ducing  it  of  the  same  strong  quality  as  that  from  the  le-' 
yerberatory  furnace,  by  merely  allowing  a  less  prepottion 
of  cohe  to  remain  on  the  mdted  metal  whilst  in  Ae  fhmac^. 

S€\3tnthhf^ — l%e  coke  and  metal  are  put  into  the  patent 
frimace  alternately,  Uratum  sniper  slina^iii*  An  it  descends 
the  metal  is  thus  gradually  brought  in  contact  with  die 
greatest 'heat  that  is  etcitedin  the  fomaoe,  as  ik  ^km 
cupola.  Yet  it  will  generally  be  found  •  that  the  peleni 
furnace  will  do  #ith  a  less  proportion  of  liiei  to  metal  than 
the  cupok.  This  will  be  especially  the  case  when  a  laige 
quantity  is  melted  at  one  time* 

From  the  foregoing  comparisons  ef  the  peleat  fomaee 
with  the  reverberatory  Amiace  and  cupola^  many  of  its 
great  and  important  adrantages  as  a  melting  furnace  fof 
cast  iron  will  be  readily  deduced.  Afraid  of  trespassing 
too  far  on  the  invaluable  pages  of  the  Repertory,  we  have 
avoided  entering  so  fully  into  the  subject  as  otfaerwies 
might  have  been  desirable.  Therefore,  the  further  appro* 
priations  of  the  patent  furnace  must  be  the  subject  of 
future  communications. 
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Specificaium  of  ilie  Pgient  granted  to  Charles  PaiLLif  b^  of  l/fmor, 
in  the  parish  of  Findsbury,  in  the  county  of  Kent,  Esquire,  for  a 
certain  improvement  or  improvements  in  the  construction  of  a  shipg 

•  eomfMff.    Bitted  Joae  18^  1866. 

WITH  AH  EHGRATINO. 

*  TO  all  ta  whom  these  presents  shall  come,  8cc.  8ic. 
Now  know  ye,  that  in  compliance  with  the  said  proviso, 
I,  the  said  Chftrles  Phillips,  do  hereby  declare,  that  the 
nature  of  my  said  invention,  and  how  the  same  may  hef 
performed,  is  herein  set  forth  and  explained,  by^  the  fol- 
lowing description  and  drawings  hereto  annexed  (that  iff 
to  say)  :*^Fig.  4  (PI.  XL)  represents  a  front  etevation  of 
one  of  my  improved  compasses,  one  side  of  the  box  or 
ease  in  wHch  it  is  fixed  being  removed  that  its  peculiar 
tonstnictibn  may  foe  seen  more  plainly,  a  is  a  hollow 
tube,  forming  a  standard,  to  support  the  compasft :  b  c  is 
a  spirtkl  spring,  which  is  contained  within  the  tnbe  or 
standard,  and  rests  upon*  the  moveable  beariitg  aibbzxe 
two  handles  attached  to  th^  bearing-  ^,  by  which  it,  and 
the  spring,  c,  may  be  elevated  within  the  standard,  a, 
and  made  to  rest  in  either  of  the  recesses  i^een  at  I,  2,  3,  4 : 
c  is  a  groove  or  aperture  pierced  in  the  tube  or  standard 
A,  and  connected  with  the  recesses  1 ,  2,  3,  4.  A  similar 
^ove'is  formed  on  the  opposite  side  of  ibe  Standard; 
wftbift  wkidi  the  oAer  handle  of  the  bearing,  «,  moves. 
Kg.  6  represents  a  vertical  section  through  the  centre  of 
«g.  4. 

'  ▲  A  is  the  hoUow  tube  or  standard^  and  b  the  compass : 
c  shows  the  spiral  spring  resting  upon  the  moveable 
bearkig  ai  tf  is  a  moveable  portion  of  the  standard.  -  This 
is  cylmdrical,  and  made  to  fit  the  interna}  bore  of  die 
tube  A.  A  portion  of  the  cylinder  is  reduced  at  f,  in  order 
to  prevent  friction,  it  being  necessary  that  the  part  d 
should  move  up  or  down  very  freely  within  the  tube  a  :  f 
it  a  cap;  fixed  n^on  the  standard/  a,  by  a  bayonet  joint ; 
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this  cap  presents  the  spring,  c,  from  forcing  the  cyli|ider, 
d,  out  of  the  tube  a  :  g  is  the  pivot  that  carries  the  coin? 
pass  card  n ;  the  lower  end  of  the  pivol  has  a  spherical 
baU,  as  shown  at  A,  which  rests  upon  a  surface  af  c^meliaii, 
agate,  or  any  other  hard  stone,  let  into  the  top  of  the 
cylinder,  as  seen  at  iV  and  it  is  eonfiiMed  in  that  state  by 
the  cap  B,  the  up^r  internal  part  of  the  cap  being  made 
hemispherical,  so  as  to  form  a  portion  of  a  oop.to  corer 
the  bsJi  h,  and  permit  it  to  move  universally. 

The  lower  internal  part  of  the  cap,  £,  '^crews  qpi.thd 
Upper  end  of  the  standard  di  the  lower  portion  of  the 
pivot  g  is  made  slightly  conical,  and  fits  in  a  hole  formed 
in  the  crop  bars,  f  f,  where  it  is  retained  by  friction.    . 

Fig.  4,  Qf  is  a  ring  of  lead,  eiicnaiscribing  the  case  Qt 
the  compasa  b  :  h  is  a>guide,  attached  to  the;  con^pass^by 
^pckets  and  screws  at  //•  This  guide  goes  through  the 
leadenrring,  and  also  tiiroughthe  brass  piece,  1 1,  let  into 
the  ring.  A  similar  guide,  aad  also  the  other  parts  d^ 
scribed^  are  attached  to  the  ca;Be  on.  the  opposite  aide* 
KK  are.  two  handles,  listened  to  the  leaden  ring  o,^  bj^ 
which  means  it  caa  be  lifted  up  pr  down  atplei|surc;«  a^d 
it  may  be  retained  at  any  convenieat  height  l^y  the  palls, 
L  L,  dropping  into  the  notches  of  the  racks,  mm,  which 
racks  are  screwed  to  the  sides  of  the  case  b. 

Fig.  6  represents  an  elevation  of  the  upper  and  move* 
able  part  of  the  standard  J,  detached  from  the^ti^^  in 
which  it  ipoves.  This  figure  is  drawn  of  the;  veal  si^.a^d 
form,  as  it  is  made  for  compasses  c>fthe.lai^g^t,diineii* 
sions ;  and  the  cap,  b,  is  shown  in  section,  in  order  that 
the  spherical  ball,  n,  resting  upon  its  agate  b^afi^  t, 
may  be  better  seen.    •  .       ;  > 

Fig.  7  shows  a  plan  of  the  ring  o :  the  recesses,  im, 
receive  the  racks,  mm,  and  the  gropves  or  recesses,  op, 
permit  the  guides,  b,  fig.  4,  to,  pass  fireely  through  tlnem* 

If,  fig.  5,  represents  a  side  view  of  the  lubberfs  poii^t^ 
suspended  and  moving  upon  the  cea^ ,  n»  ^  TMi  P^Qt^^ 
N,  is  placed  be|;ween  two  guides,- find  may  be  ^[aisfd^r 
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lowBied  at  pl<MQ/9>  being  retaiiidd  by  a  Bering,  fixed  ta 
the  moTiog. centre,  n,  wbidi  takes  its  bearing  against  one 
of  the  gmdes  (a  front  new  of  this  will  be  seen  in  fig.  8) : 
o  is  »  peodnlnm  bob>  i^aced  upon  the  stem  of  the  lubber's 
pMotp  whioh  may  be  moved  any  where  upom  the  stenif 
and  it  may  be  retained  in  any  sitoation  by  a.  spring  cqn* 
tained  within  the.  bob.  This  is  to  be  adjusted  so  that  the 
lubber's  pointy  u,  <hi  the  top,  will  be  even  with  the  upper 
edge  of,  the  compass,  which  may  be  done  by  raising  ox 
lowering  the  point  of  snspensicmi  n,  between  the  guides, 
until  the  desired  adju|(tment  is  effected.  The  brass  bob, 
0,  should  be  shifted  on  the  stem  until  its  centre  agref  s 
with  the  centre  of  the  leaden  ring,  by  which  meoM  the 
lubber's  point  will  correspond  with  diose  of  the  coippass. 

.  ttatring  enumerated  the  various  parts^  and  shown  how 
they  are  cwstmcted  and  combined,  I  shall  now  endea;rour 
to  explain  the  peculiar  advantages  that  result  .from  the 
improvements  I  have  invented. 

^  In  fig;  6  the  upper  part  of  the  standard,  d,  is  seen 
resting  upon  the  top  of  the  spiral  spring,  c :  therefore, 
when  the 'firing  of  cannon,  or  any  other  circumstances, 
prodece  violent  concussions^  such  as  the  sudden  jerks 
produced  by  the  paddles  of  a  steam-boat,  ficc  die  spiral 
spritg  will  yield,  and  permit  the  compass  to  dep»cend 
^sntlyi  which  wiU  effectually  prevent  the  card  from  being 
^tob^pedf  <Mr  thrown  ofl  its  pivot,  by  any  jar,  however 
iriolent  In  fine  weather  the  epiral  spring,  c«  should  be 
raiesd  b^  the  handles,  hb,  fig.  4,  until  the  compass  r«t 
oeives  the  full  effect  of  the  spiral  spring.  This  will  pre-r 
vent  any  injury  firom  a  sudden  blow  or  concnMion,  and  it 
wall  also  keep  the  coiiipass  card  always  sensible. 
,  9hpuld  the  motion  of  the  compass  box  or  case  be  too 
great  in  a  vertical  direction,  the  spiral  spring  must  be 
mgulated  to  suit  it  by  removing  the  handles,  (^  up  oir 
igfm,  .and  placing  them  in  either  of  the  notches  >,  2, 3^  4^ 
(iU  ithe  fequiaite  n^tipn  is  obtained..: 

To  regulate  the  pendulous  motion  of  ib^  ^pi^paiyi  hoi^ 

V0UI1.  X 


«* 


to  suit  (bt  ohnAges  6f  the  Ie6atlier,  tti^  lMi4<^  Mg^  •# 
must  be  laked  or  lowered  by  the  haadleii  k  s,  as  oimmii^ 
stances  may  require.  Whenever  it  blows  hard  the  ItadM 
ring  must  be  raised  to  such  a  height  as  to  vediioe  dM 
motion  te  that  degree  which  shall  he  most  ooAKeiUttft^t 
for  instance^  when  the  weather  is  bad  the  lead^i  ring^  o§ 
must  be  raised  as  high  as  the  racks,  mm,  on  each  sidd 
wiU  permit;  and  in  fine  weather,  entile  ^coilMrr,  asksr 
as  it  will  allow.  Thus  the.  pendulous  motion  of  the  ooiilpass 
may  be  adjusted  to  suit  the  draomManoes  of  the  weothgr 
in  any  ease,  and  the  palls,  l  l^  wiB  drop  int6  the  teetk 
of  the  racks,  and  retain  it  there.     -  • 

For  I  shall  here  obseiye>  the  ittention  of  the  leaden 
ling  is  to  ibrm  an  adjustable  w^ght,  by  Whi<di  th^  eeiitf# 
of  gravity  of  the  oompass  box  liiay  ^lh6i^  be  'lidsed  or 
lowered  at  pleasure.  By  this  simpAe  ocNlttivanoe,  At 
motion  of  the  eompass  box  upon  its  spberical  beiariii|(May 
be  equalized  in  all  weather.        '     • 

But  in  order  to  identify  and  (ttslingrtsh  my  ifciFeSitfon 
more  clearly,  I  hereby  declare  <haf  it  eoiisliits^     ' 

Firstiy,  in  suspending  oi^  supporting  a;  ship's  ebiApasi 
upon  bearings  conneeted  or  combined'  with  an  -eltethi 
spring  or  springs,  by  the  application  of  which,  In  the 
way  I' -have  desdibed,  4he  unpleasiitlt -.eflhets*  that  Imms 
hitherto'  been  expeiieaoed  frOin  suddto  bibws^  Mf  oonolis* 
lions  will  b6  completely  avoided  (  and,  eons^quetttfy^  4he 
compass  card  will  be  more  stelM  fipom  iM^g  threHii  off 
the  pivot  tiian  by  any  of  the  methods  hifliertb  known  or 
made  use  of  by  Uie  publid*  ' 

Secondly,  I  claim  also  the  application  of  amovehMs 
ring  or  weight  to  a  ship's  oompass)  united  to  the  other 
adjusting  appendages  explained  in  "the  ibawing  |  which^ 
being  oombined  and  applied  in  tike  way  I  ha^  deserihedi 
will  enable  any  person  to  regulate  the  peAdulbus  motion 
of  a  shipls  compass,  ^and  tbereby  produce  a  greiiter^sg»s> 
of  sensibility  in  that  instrument  than  WM  tffa  be£ki 
known  or  made  use  of% 


Aai  I  shiJl  Utre  fiiiHlMir  abmrtd)  thM  iMKyu^  !  prefer 
the  method  of  supporting  ibe  ttOveiMe  wtight^  ^,  hf 
'viMiiftiif  mUoi  ttnd  palb,  lUi  i^owii  ift  th(S  dmwi&^i  yet 
tiie'sioi^  Amy  b«  iwpMded  Arom  the  ^a)s^  of  th«  compate 
1^  tiiree  cih«lu>  the  finht^  of  whioh  lAay  b^  ptuo^  upoti 
^odkn  liMd'  in  the  cii8e>  or  by  It  vtAriety  of  meaiia  known 
to  wothmetii  without  departing  from  Uie  principle  6on- 
tained  in  my  in^eationf  namdy,  tiiat  of  saftpehding  at 
snppoiting  drips'  compateet  Upon  ^kstio  springs,  by 
^hioh  A6US  the  efl^^ts  of  <Mmtnftaiona  wiH  be  atoided. 
Aiftd  alio  by  applying  m  uoi^iabie  weight  to  the  cases  of 
oompiMeS)  itey  nuty  be  rtedend  more  sensibto  than  by 
w^y  teiaiui  hiAifrto  know*  or  madtf  uie  of. 
^  And>  tMfcHy^  I  ishdftE  lfa«  right  of  maUil^  (ihft  suspenA- 
fai^  point/  arnintr*  of  a  lubbi^'sF  point,  motMbla  $  and 
lUao  of  iwfcfai^  Ute  pmMAda  bob  mot^^te ;  by  whioh 
means  an  adjustment  may  b«  obttfiAad  Ibai  will|  at  aA 
Ihnei,  dMttcid^  Willi  th%  lAotion  of  tl^  compaii. 

in  WtailSss  wMMof)  ttOi  ftc« 
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Coinmuulcated  by  tHe  Author. 

.    WITU  AN  ENORAymO, 

1.  Thb  properties  of  agood^mp^d  will  bift  in  a  great 
fittlsasUili  ddtfermiliod  by  the  namre  of  the  Sendee  it  is 
dM^^  ItfVhM  ih  ill  kinds;  Aif-itMiii  is  of  ttis  flfsl 
inip(»rattiei.  l 

'  2«>TIM  inAM*  «f  rMid«ritig  tdp^  dnnible  being  pro^ 
^d0d^  the  g^dlMt  MfM^A  of  A«  maMffiia  AhMiid  b«  ob« 
laiatod  ii  ilkr  M  fOMiMohi  With  iiB  dttrittltt^^ 

x2  • 
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3.  Also,  rop^s  shdvl^haire  w.wXk^JkxSUMiji  w  Mlt  b^ 
given  with  doe  atteiitioii  to  hstiogiieM^  .  . 
.  4,  Ropes  should  be  capable  of  endanog  the  ooatiaBat 
.changes  firoiiL  wet  to  dry.  It  is  those  changes,  wbiak  Umik 
most  to  destioy  them*  This  is,  in  a  great  measuie, 
fected  by  satumting  the  fibres  with  an  adhesiTe 
which  repels*  and  is  insoluble  in  water ;  if  the 
were  not  adhesive,  it  woahl  be  likely  to  affect  the  atiisiiglh» 
by  rendering  the  fibres  liable  to  slide  upon  <Mie  another  - 
.  6.  The  most  simple  test,  of  the  fibres  having  heen  pm» 
perly  saturated  woiM  be,  to  weig^  a  portion  of  lope,  aodl 
then  immerse  it  in  water,  at  .the  mean  temp^ratum^  bm 
about  six  houra*  If  it  gains  more  than  a oectainrate  per 
.cent,  of  weight  (about  23  parts  per  cent)*  it  may  be  imn-^ 
aidered  imperfect.  The  proper  mte.of  increase. sbonUlb^ 
fixed  by  trying  a  portion  of  the  same  kind  qf  rop^^  whkk 
Jbias  been  carefully  manufaodtred.  : 

And  that  this  test  may  also  indicate,  the  goodneaa^^ 
the  tar,  or  other  matter  employ^d.to  saturate  the  fijint  ^ 
hemp,  the  specimen  should  be  exposed,  for  a  limited  tia^ 
to  a  temperature  of  about  120  degrees  of  Fahrenheit ;  dieii» 
if  the  tar  used  contain  any  essential  oil,  so  as  to  render  it 
soluble  in  water,  it  will  freely  evaporate  at  this  tempera* 
tiire ;  and  it  is  a  temperature  to  which  ropes  are  ^ery 
frequently  exposed  in  summer. 

6.  Ropes  may  be  made  to  resist  the  admission  of  water 
by  a  greater  degree  of  compactness ;  but  this  impairs  their 
flexibility,  as  well  as  their  strength,  and  therefore  the 
limit  of  a  certain  weight  to  a  certain  circumference,  will 
be  necessary  to  prevent  density  being  obtained  by  com* 
pactness  so  as  to  render  ropes  too  rigid.  .  . 

.  7.  It  will  be  an  advantage  to  consider,  in  detail,  the 
circumstances  which  have  a  tendency  to  isofu^r  thetStitoctli 
of  ropes  in  the  manufacture,  as  they  have  not  .hew  invea^ 
tigated  in  any  published  woi)c  on  the  aul]9ecV  and,  yet  an 
of  very  great  importance.  DnKajonel  and.  Robiipi^  iiMa 
partially  coufidered  the  aubi^».  but  a  partial  thaary  ^  o( 


■ 
■ 
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1^'ltCfte  lue,  and,  at  migbt  be  expected^  li  more  or  less 
at  mriance  from  experience. 

•'  Ropes  are  not  micbangeable  matbemafical  lines,  and 
^  fMnJetrjTi  albne,  it  frot  competent  to  solve  the  probleml 
Hence  it  is^  that  theoretical  knowledge  sometimes  gets 
nM  diwepote.  Thicr  point  it  will  be  easy  to  illustrate. 
H  is'  possible  to  make  a  rope  in  such  a  manner  that^  when 
Hie  manufacturer  turns  it  out  of  hand,  each  yam  of  the 
xope  shall  offer  the  greatest  possible  degree  of  resistance 
to  being  torn  asunder  in  the  direction  of  the  length  of  the 
Mpe.  This  rope,  wheii  new,  will  therefore  be,  the 
itrongest  possible.  But  will  it  retain  this  equality  of 
fknm  upon  the  strands  in  practice?  We  may  readily 
ascertain  that  it  will  not,  by  examining  the  circumstances 
Whidh'tAke  place  in  using  a  rope. 
'  S.  A  r6pe  in  use  is  bent  in  every  direction,  and  such 
bttriiBg  must  necessarily  stretch  the  external  yams ;  and 
being  often  repeated,  these  extemal  yams  must  become 
MUM^  and  if  the  strength  of  the  rope  were  to  be  tried, 
lifter  the  extemal  yarns  have  been  stretched  by  repeated 
bending,  it  would  be  found  ku  strong  than  when  new, 
supponing  the  rope  to  hare  been  made  the  strongest  pos- 
aibte,  when  new,  for  both  trials. 
'  It  is  further  evident,  then,  when  a  rope  is  made  in 
such  a  manner  that  all  the  yams  offer  an  equal  resistance 
otily  while  the  rope  is  new,  that  after  the  external  yams 
have  become  stretched  by  use,  the  central  yams  of  the 
stands  must  be  liable  to  fitil,  whenever  the  rope  under- 
goes a  considerable  strain,  and  the  loose  hemp  of  these 
btooken  yams  be  liable  to  absorb  so  much  water  as  to  rot 
the  rope  in  a  short  time. 

*  9.  Now  in  every  invention  and  discovery  by  which 
rope^making  has  been  attempted  to  be  improved,  the  sole 
ol^t  his  beta  to  make  new  ropes  the  strongest  possible. 
Tke  tffiNSt  of  aervice  has  never  been  considered.  The 
cofflparotive  experimehts^have  been  made  only  on  new 
Mp^/  tiMMigb  h  be  undonbtl^y  better  thsct  ropes  should 
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increase  in  s^'ength  by  t^0  8tr9tc)i)i|g  the;  iniftt  si 
service,  so  as  to  compensate  for  the  deQaj]r  of  tht  ini<ilii»l» 
The  varions  patent  ropes,  when  not  Y^ry  QaifelvUy  wuhi 
will  often  have  the  cential  yv^B  too  short;  eyme^  wtaA 
{lew ;  and  if  you  load  such  ropcR  with  pboirt  thieerf^HvdH 
of  the  breaking  weigbtj  the  centra^yams.'vrill  be  ffmi 
broken  ^  and  these  rppefi  should  be  r^eGted»,w}mtaMrsP9 
be  the  resiilt  of.  a  opmparisoq '  of  tbe  ivhole  breekiQI 
weights  when  new. 

The  preceding  rcimarka  apply  p^eubuly  to  a  8|M«» 
of  patent  cordage  maimfacture4  for  the  ns^  of  ^  opfyi 
by  whom  I  know  ^ot ;  and  I  apped  to  tbe  expefiattoe «{ 
the  nayy  wheth^  these  remarks  arej  or  are  not^  feundsi 
ip  truth* 

10.  We  may  next  pracee4  to  examjinei  th»  eoinaM 
principle  of  rope-iaakingji  and  to  show  tiiat  oon^ina^ 
of  the  patent  and  the  coqimon  pnneiplfit.wbi^h  will  ptedtM)^ 
ijbe  best  ropes. 

In  common  ropes  the'  interwl  yams  of  tbci  slraoAi  «t 
too  longi  and  whw  tbe^  rope  is  &9t  m^de  they  .Hie  is 
much  too  long,  that  the  stn^gth  of  the  rope  de|>^iids  tl* 
most  entirely  upon  tbe  extef  nal  yams  of  the  a^ads  >  sad 
ropes  made  in  this  manner  ore .  xauob  weaken  than  pMv^ 
ropes  when  first  made.  But  in .  eoaomo^  topes  tveiy 
stretchingi  bendingi  9r  sl^iding  of  tjie  fibieilj  in  weaiv  teada 
tp  lengthen  the  external  yarns^  and>  therefore,  to  eqaai^ 
the  strain  upon  the  yams  hj  moi^  atrain  being  tluown  ea 
the  internal  one^.  Tbe  corr^taess  of  thia  infersncs  is 
established  by  the  known  fiict,  ^  that  common  ropes  aie 
sironger  after  being  some  time  in  regular  tkse;''  aadit 
seems  to  be  the  only  explanation  of  that'&et  whicki(» 
likely  to  be  the  true  onoj  and  ws^  $rst  ^iyea  ia  my  BssiV 
op.  tbe  Strength  of  Iron,  2d  edit*  p,  280,  ia  tbe  note; 

.11.  Tbe  conclusion  is  obyious  and  it^portB^t*  A  }>aMlt 
rqpe  is .  strongest  when*  n^w,  but  ^eyei^  vsoath^  SH^ 
tends  to  destray  tb^t  eqaality  of  ten^NM  on  tbe  ym 
wjluobgayeitsiy>eriprstfep|^ljtQl)lt    AfQttWMiW^ 


by  tbe  tension  of  the  y%viiliiappN>fyc)iiiig  lie^rer  to  eqmUi^^ 
]^  4if(  Hsisidii  of  tbf  yunyi  never.  c«a  he  equal  in  a 
f«MMikiMpf ^  eii4  thmforo  itnev^  hM  ibe  i4nmtbge  of 

;  i8«  Hie  mr  ^f  the  ]ir(Kieie  wliiich  i«  tiie  object  of 
seyen)  patents,  consists  in  makiag  tbe  central  yams  i« 
thtelMdatooiihiii^  Itekoglhmaywiilybedetanmaed 

by  iimfmpQiliQm* 

.  -Tbecentaal  yam  of  a  strand  sboald  be  as  much  longer 
thaH'tbi;  lope  aa^the.rope.witt  stretch  before  b^eakinf; 
addW'tatb^  teteosieii  tbe-anperficial  yams  will  undergo 
in  wear,  the  othe^  Tanla  of  a  atrehd  being  regnlatec^fay 
Ibe  oeytial  ODO.  Thn  oential  yam  should  not  be  shoister 
ten.,  this  K»^iaion^.  and  by  making  it  a  Utile  loogalv 
iiriyt.a/BDsallhjMsiifni  of  stvength  will  be  lest;  bntitris 
MIbIi  betMr  to  anke  it  too  long  Aan  too  abort*  Bttiftinii 
jiertmway  if  ^beifond  oar  jeadi;  it  woidd  be  easy,  howeWr^ 
by  eajwifisBon>»..to^  §k  a  <nde  tiuit  would  be  sufficient  te 
gnidirdia  pracaias  ef  the  rope-makers ;  and  with  iUs  e^at 
Hotm^  .patsna  lopea  ifill  be  found  tp  answer  better  thsai 
any  other.  { 

\  viS.;  Xbbrei  atiU.  j-emains  an  important  point  in  lope-^ 
mahing^iO'wiuQb  I  would  wish  to  direct  attention^  It  is 
Am  degree  of  twist  thsA  l^pmre  should  be  in  the  yams  wh«Ei 
the  cope  if  finished  That  degree  of  twist  must  remain  in 
iHm  yams  which  is  ^te  sufficient  to  pm?ent  the  fibres  of 
kspp  sliding  upon  one  another ;  less  twist  will  not  answer, 
beciiMe  the  yams  will  draw  asipder  without  breaking  the 
bsmp  $  and. if  more  twist  than  is  neoessaiy  be  given,  the 
«ffr<AaT«  strength  of  the  yam  will  be  reduced  in  proportion 
\o  tike,  .angle  of  twist  The  proper  angle  of  twist  has 
nerer  bosft  determined,  yet  it  ui^  be  Tory  easily  done, 
by  aaperiment^  which  wonld  set  the  qoeiCion  at  rest. 
)(eBa.tbaofistf  praima  too  lil|de  twis^  and  practioal  ropo* 
mak0rattoQii|nofcL 
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tiieorMaoai  aiidywiof  f^jift  »Milring> '  .         . 

-  14.  Thottgh  the  flbfte  of  iMmp  W  oftly  il^llil)  ^ish 
tentttjfle^  a  rope,  f#rtteil  0f  tlieie  fibms  it  v«fy  MUMftb; 
and,  as  we  have  seen,  its  strei^^  largveallj  BMidMM  Ij^ 
its  extMsibiltty.  31iir paot  xd  Ihe  HtMy  of  vopMaidiig 
luisbeaakastexaMinedL       :  - 

The  least  ooaspleg  case  for  kiytstigatioa  'ia*  tte  hw>t» 
laid  rope,  where  a  certain  namber  of  yavasapa'fMiieAlDli 
tiiree  strands,  and  ihese^  taistMtogetlMiV  fcna-  a  'fofe. 
in  the  fig;  9,  (PL  XL)  an  is  the  lope;  «ca  ^  llMf 
strands;  and  ns  ayamof  one'ofthestiandsjSiluehagMi 
may  be  icsolved  into  the  fibres  of  haoqi^  pf.  * 
.  If  the  twt^tabe  ail  at  the  siwMnaBgle,  it  .may  hi^  piofsi 
that  tiieratrength  of  die  straight  fibi^a  of  henp  k  io^Ai 
strength  of  the  ^ropenearty as  .the  ladins  is  to ih^mmm 
between  the  square  and  die  cahe.  of  the  eosaaa^of  ihs 
angle  of  twist  wbmi  the  fibres  are  att '«f«e%:  «rMM 
and  the.  angle  of  twist  meeearirfd  at  tbs  gnatet  ^Mtk  the 
rope  win  endure  wiiheut  ftaotine.  Ihese  am  Unata  whioh 
hare  bean  wholly  aiq;lecttd  in  the  appliaation:of  theoMiqil 
principles. 

1&  The  cosine  of  the  angle  is  in.geneiaL  wbfmtMl 
when  the  ropeis.  stiefcched  to;  the  ntmost,  and4herefiie» 
snppottng  the  extension  to  be  ecpud^  the  strength  a  ahset 
0-708  times  the  strength  of  the  hemp,  or  rery  little  ei* 
ceeding  two-thirds  of  its  strength.  Biitin  most  oases  the 
loss  will  be  greater  than  oneHhird^  heeanaathe  strelidusf  «f 
the  different  parts  are  uneqnal.  For  a  strand  is  composed 
of  yams,  twisted  round  an  axis^  or  centml  yum,  Am,  fig.  l^u 
Mow  the  length  of  the  external  yams  will  be  enia  the 
sope  without  strain  upon  iti  but  whctn.it. beeoines  stiaii^ed, 
the  parts  become  compressed,  .an4  the  diameter'  of ^  tbs 
cirde.of  axteroal  yams  decreases,  and  allows  thaiiatuds 
yarns  to  extend,  and  the  ropes  to  lengthen,  asahoHm  kgr 
the  strand  bf,  so  as  to  throw  the  strain ■qM)n  the riwftji 


Ihk  rope-M'to  lake  4mf  ttoM  ailentuMi  ef  kngtli  m  tli# 


'  *'1^  >iiiw<tti  yH«»eBMt  yNyorfUwy  wlikb  raMfentite 
IvlMr  ytttM^  Mid''  CMitar  ohm  «c}i«dl;f  (rtMined,  otigllt  to  %# 
*•  ^kjaoft'of  Hts  moil  faMpiO¥«d  ma<hod  of  itcpMtk$kihp 
Hie  MdOiiion  mode  of  rope^inftkiiig  rans-lD  4lto»  oppotiM 
«BtiMte>  Ae^  iQiMrior  yMW  boiag  too^iMehpockmcMl  npi 
ki  ti  i»  IkNmr  the  whole  itmi0  upon-  <iie  esterior  oqm  ^ 
mA  Ao  fipw  »ftdo  ia  tide  anoorttitettfbpern^ 
^'Miy'ooiwidomfalodegiw^  ftnd'lbey  abo  absorb  a  giMtev 
ytoltyotttiokuimttiiilhetiapfoft^ 

But  It  n  bMKT  to  udtd  tht  ttteiwl  yai^ 
tao  riKM  than 'the  mtamal  oaas,  becaaaa  %liie  intetnal 
|MHi  baiog  too)8koBl»  the  almii  is  gaeateat  on  tke  alidtfe^ 
yaraa,  which  miHt  neceaaaiily  break,  and  after  them  the 
mttittyiMB  to  the-  eentfe ;  and  oonaeqaontly  die  oeatral 
pari^of  4ui  rape  bahig  biokeii^  it  wffi  dMorb  water,  whMr 
wilt  teod  toiot  the  othei*  yama.  This  is  the  delbet  to 
whiok  tbo  •aaw^fiaoi^^es  asnd  when  not  properly  managed^' 
bi'<tho  <eikd  mode  tho^.greateat  otiain  was  thmwn  on  lli# 
ontar  eireleB  of  yams  in  the  strands,  and  if  diey  iUled,  ilf 
araa^imsMdiailely  aeen* 

10.  Itk  easy  to  asceMttn  whea- the  attanda  of  n  yap€ 
are  aaade  in  soch  n  mamier  Aat  the  yams  will  be  equally^ 
sttainad;  liar  in. osder  that  they  aaay  be  so,  tiie  central 
yama,  when-^takarnoat  of  the  strand,  shoidd  be  about  -j^' 
laiMgsr<hawthe  slsaul  itself,  as  measaied  mthi  the  tmst  in 
k.  in  lael,  a  scale  mi^t  be  easily  fbnned  for  ttieaaming> 
te  whole  ofitho  yatns  so^as  to  detect  any  WMMorial*  detia^ 
tiba  iO' tbo  manafiictarsw 

17.  In  the  cable  laid  ropes  a  gnalerloes  of  the  strength 
ef  the  hemp  uoscwatily  takaa  place> 
'"ia^igill.  An  is  the  dMe ;  ccc  4he  thine  lopee  which 
imait  y  uam  the*  thvee  stwnda  of  one  of  Ae  ropea ;  esid' 
ftwmyaiDy  rsnabisd  into-thn^^flhiea^  of  hemp,  oov  Uow 
curing  to  the^eablo  behig  one  more  ttano  tiiviatoA.  than  m 


4tr»«g4i  of  tbQ  helots  i«Mft%  totki»«b«^<tf  th^  «hkw 

as  the  ladius  is  to  the  mean  between  the  thici  ifuLlMtfik 

the«tKfaiiiiigfaree.  Or  rtat^iia  ttrygth  ift  to  4h»<»li^itib 
fif  the  three  rope».whic|ii(CHm  U^  siieply  Mthe.MiiMi^ 
|he  iaigl«  of  twiftty  wd  at  tba  «emMii  wgfe^  liii|'«ill^ 
VWly  lA  87  to  400.  ThetM^  there .iMiia|Mlsiii  UK)  ^ 
ibertvengtiiJlottlqrHiakHittei^  Bwltheloaa 

^f  etreagtb  is  compeoaeted.  hj  A^  gieatir  degree  ef  eeiBkr 
pactDess  wl^flji  i9g^Md  by  thie  cembulelioit;  ftr  die 
^^Qiiipactiieae.  ie  not.  Moon^epiecL  hjr  e  c0iMit>oki^«g' fan 
^^rei^ee  pf ekiffeeia^    In  eeUethiid  ropei  tlie  aaiM  ^ttent* 

llwode  es  in  h^weer  Jeicl  xopee*        * 

18t  Sincei.  firorn^  eoirect  theoiyr  ^-  >e  evidml  the!  Ihft 
fK^bemion  .ehonld  be  >eqael  in*  eveiy  pecfc  ef  a  nope^  it  it 
«ioqfk  eiiepte  ito  fohn  it  jie  tiiatr  tj^  twist  ef  eveiy  ynm 
obouldhe  ee  aeeiAy^alilie^eiMMtiUe^  eirf^ehiQ^  AftA^^riettftf 
wviFetnnd. .  Haeoer  Uie'-pipbeblcbi  thetniwciwesiftadi 
Wp^.  "will' bet  fouadi  si^eitar  to oAewi  ell  oth^.e«ei0»^ 
stances  being  the  same ;  and  if  the  hempi  be  epnn  into 

yum  by.  oMhinery^ . itr  i^,  teeet .  likel]^  he  foptnd  jbu 
iMiirnntege*  .  ^ .   • 

,  19.  Should  these  vesMoike  faeve  ti^  tendeecy  to  impiUfe 
en  ^  of  so  much  importeoceto  this  eoimtcy,i-fdie«ldthiy 
^nd  in  any  degvee  ta. deoieese  the  enpenser  end  tnereeee 
the  jtieagth  and  eafety  of  oordege,:  I  ahett  ihel  wi^self 
amply  ooaspeee^^ed  for  the  tvonble  oCearemining  end  eon^ 
paring  specimens,  and  analyzing  the  power  ef  thet  vielaffial 
lA  different  c(nnhinetiqDs» 

20.  Those,  who  are.inelined  te  {neeeewte  the  iefoky^ 
w^U  fied  flfweh  ittfoimetioniin^  the  ,oaief«d  €ei^parieeii.eiMl 
dieiaetiei^  ef  tpepimeei^  in^^difieient  atetee  efweer,^  ndief 
diierenfc  qp^eieeef  aaewsiictMe,  'Shie>ie.hy  ferthf  WHt 
gpitOMfc  meftftd  ef  enivivg  i(tjt^tpiMV  wLitf  et^^dfait 


odMa  intamlftil  in  vutioalar  ii¥itiiiiii  tcm  sIm  Wcoa* 

tiiltiid  villi  «>i|N»  ^nefi^.«f^r  iu\  vlrili«almlflt^^79^ 
MBiinil  iirinftjnlflii  of  9ooft*wiilkiiottm  * 


I       4 


iH   jPfl"  f>'  ^'l^'M     t   llf»l|i>    I  i«|     \^99 
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^Abrtractrtfroril  die  Papers  ab^  Docum^ts  of  tlie  **^nk^lLn 


AxethrAT  CoMPAmr." 


t 
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pfeuv  fii^  tiUMk  wUch  dpiSiir  in  MM  Md  f^mw  TV  fiM 
ijimtM^^  for  a  efimag^*<|ii^,  «idi a maiitow footway*^ 
«a6)Ltt<i««i  Ibf  MtlMaofita  Metimifloawqpo^ 
segmenti  oi fm\»i^  (lie«9  fotmiBg  Uie  sitobebg  ^f  » 
li4iiMi  ffMl  la  Iha  4iaapt«tar  of  Ihe  twMl  (vbkii  ift  12 
fii««  uMido),.  ib^  ktottom  QM  Uinag  a  Mdioft  of  10  fea^ 
%M  ^  td^  00^  (iihfteh  Ibnaa  iba  iMf)  hatlagona  of 

*  Tlwa  ia  v^praiMitad  aa  baiag  fillad;  up  a  faoiaad  kalf 
fima  t^  bottoioy  taliMw  the  9MMi»wa]i^  whiak  ibm  ooca« 
faea  Uie  wlmola  of  Ilia  lafrar  MgMeal.  A  iman  pMMga 
%f  J^  watar,  oaly  6  iacbM  kigh»  is  left  beaaatk  tUa 
YiM^i  and  Ilia  faotHnrayt  at«aok  aida  of  it  are  dtntUda 
faakaiMl  lialf  aboifa  Uia  voad^  la  gain  «ara  spaoe,  'Mdah^ 
I^ai4;li  iNt  tir^  feat  hroad^  lai^a  iImt  caniagflMMjr.aafy 
7.^  faei  aevoM, 

The  eeaand  aaolioa  is  ooiaposad  aba  ^  >fen  eagiagtita 
aCa«pQl<%  iNit  ananged  M  aalo  psaduca  a  dijEBiaal  finrm ; 
aalkii  IS  feti  inm  boHam  ta lop  iaada^  and  tutkf  iCf 
IbalaaraMmitegMMtiillMtedAu  31»ttaaofdurgtaKler 
iMght  ia  to  iaafe  toam  for  ftnt^nayi  mi  a  MoanAiMBga 
oMi  llv  aVMBMais^  iMttifli JbafaMsntaraMaMpailiA^  Int 


doif  Phnfor  u  Turniel  henee^  tfkTkiimeu 

hiMAn  tfi&t  jmsa  ftdrmrs,  thobt  8^  feet  from' the  liottomJ 
The  Ibot^VHiys  VIo  not  occupy  the  whole  of  9ie  br^addi  Bt 
tiifiit  elevation,  there  beih^  a  space  of '18  hfehes  left  be* 
twe^n  &6m  iahd  tiiei  sides,  fdr  die  piirpose  of  letting  Hbe 
fight  of  the  kmpii  pass  downwards,  v^ich  are  pta<^  a 
foot  and  half  above  the  beam8>  and  by  this  position  caii 
light  both  the  upper  and  lower  passages  at  the  satne  tune. 
The  road  is  raised^tlieiBame  beight  ftokfi  iKe  bottom  aa  in 
the  foregoing  sectioni  and  is  furnished  in  like  manner 
with  a  small  drain  beneath  it  for  the  water. 

The  third  and  fourth  .sections  are  designed  for  foot 
paiKsengcirs.  oni^*    The  fonder  of  these ,  is  circular^  and  9 
feet  in  diameier  inside,  and  the  other  is  formed  of  fiwr 
segments  of  circles,  in  nearly  the  same  proportions  as  Ihe 
itoetion  filrst  desbribcxl,  bat  having  only  the -dianieter  of 
9  feet  inside^in  its  greatest  breadtfii    llie  lOad  or  way  m 
both  of  these  is  raised  a  ibpt  and  hidffi^iA  the  bottom^ 
tad  has  a  small  drain  bMenth  it  like  the  others.    Thegr 
are  also  lighted  by  lam)^  placed  over  ihe  top.  .    •      • 
'.  Att  these  ^  fonr  sections  Were  designed  to  regulate  tiie 
shape  only ;  but  tke^mjiKle  of  orastttiotion  was  to  be  Ae 
same  for  all  the  methods  iaoluded  in  this  comtnunicatioii.' 

The  body  of  the  tunnel  for  each  of  the  sections  was  to* 
be  formed  of  a  number  of  ^*  cast  iron  cylindrioal  ptMes," 
or  more  properly  segments  of  cylinders ;  the  ^iicim^ 
ference  of  the  ilrst  comprising  27  of  these  pktes,  that  of 
the  second  30,  and-  that  of  die  third  and  of  the  fomth  18 
each.  Each  of  these  plates  was  to  be  about  2  feet  in 
breadth,  and  to  have  Blanches  raised  externally  at  its  four 
sides,  about  6  inohes  in  breadth,  by  wlnoh  flanches  they 
were  to  be  fastened  together  externally  by  nuts  and  screws. 

Outside  this  cast4rbn  body  a  coat  of  cement,  or  of  hard 
rammed  day,  6  or  6  inches  thick,  was  to  be  kid,  and 
the  whole  was  to  be  inclosed  in  a  casing  of  wooden  planks* 
'For  excavating  through  quieksaikd  an  apparatmi  ia  plo« 
poaad.  in  tins  paper,,  covsisting  of  «  gmting,  wi A  lipe^> 
twes!  of  ajbwut  m  inoii'^and  half  e^rons^  to  4»e  *pllMd 


ifffigU  moi<^  the  <r<p|  qi  d^  4nft;  «ih1  l^y: JWIMllHig 
crow  ban  thiough  these  apertoresy  it  was  desi|^if|iL  .t^ 
ntslLe  thesaijd  V^  down  in  sach  moderate  portions  as 
would  be  most  convenient  tor  canying  on  the  work  with* 
out  incnrring  the  dan^^  ^f  ^*^.  ^S^  ^  qpaotit^  tuikibUng 
in  at  one  time.  .  .        » 


•     ♦  f 


.     a^I^me  which  hardens  in  Widxgir.    Br  M.  HAsamnkn^    ' 

(CoDtimicd  fiom  p.  5253.) 

^<  Thus  it  is  oroved^  that  any  inixtare  of  which  silex 
does  not  form  a  part^  cfumot  acgnire  by draolic  properties ; 
hot  it  remains  to  be  known  whether  the  presence  of  mag* 
nesia,  of  akunen;  anid  of  the  oxideef  of  iron  or  of  ipanganese 
are  injnrions,  or  if  these  substances  are,  on  the  contrary^ 
proper  for  improving  hydraulic  lime.  But  it  appears  to 
fesnlt,  from  the  small  number  of  experiments  which  I  have 
made  on  this  subject,  and  which  I  am  about  to  mak^ 
Iluowd,  that  the  limes  which  contain,  at  the  same  time^ 
silex  and  alumen^  and,  >^till  better,  those  which  contain 
silex  and  magnesia,  ac<|uire  hardness  mor^  considerably 
than  the  silicates  of  pure  lime,  and  that,  on  the  contrary^ 
the  oxides  of  iron  and  of  manganese  in  no  respect  con- 
bibute  to  the  solidification  of  limes. 
' "  Ten  grams  of  magnesian  carbonate  of  Paris,  No.  7,  and 
two  of  gelatinous  silex,  produced  a  lime  which  slackeH 
with  a  feeble  heat  and  a  slight  inflation,  and  which,  after 
immersion  for  a  short  time,  became  more  hard  than  the 

best  artificial  hydraulic  lime.    This  lime  was  composed  of 

«  ■  •  •  •  •  ." 

Ume ..OSjSO; 

lifligUMia ...0-l§6  .      .  _ 

Silex    0-274  .     ., 

Tea  gnuiM.of;  ^  .mgmnw  .lm(t<fVm<t  of :yiUefraiiche» 
No.  8,  uA  Uro.grww.^.g«lii^«99IW.«itoF>.^T«  a  lime 
wUoh  lu4  p«K4y.^  Wm mvtn^.^  tlif.yrecediag. 


kM  it  WA  ttdt  ttc^om  (io  gMal  ft  kaMtft^.    ft  Wmw 

lime .....•.•.:.•.......  0-46 

Magnesia... •.......;.  (WK)' 

O^tideoffron (MJ5 

Oxide  of  manganese    ......... w  0*03 ' 

Silex  ......... 0-26 

With  ten  grams  of  the  lime-stone  of  Villefranche,  20  grama 
of  obalk»  and  3  gnuni  of  gtfUtatiooii  aitel/ 1  ceiik|lo»dd  a 
lime  consisting  of-^ 

Lime • 0*56 

Magtiesia •♦.  0»2l 

Oxideofiroh ..••..<h02 

Gidde  of  manganese  *.....;,...  001    * 
Silex  •;.;•;..•....;.;;......•  0-20 

Sirhich  was  eminently  hyditulici  and  <?bich  atquited,  litet 
a  little  time,  a  very  gresct  hardness. 

*'If  we  consider  that  most  of  the  hydrauho  limes,  and 
feven  the  RomaA  dejhM,  are  produced  by  digillaceous 
lime-stones,  it  Will  appear  evident. that  alumen  d6e6  not 
injure  limes  of  this  species  ;  and  in  boinp^ring  the  artificial 
iime  of  Paris  with  that  of  SenoncM,  it  will  b^  se^  that 
the  damen,  whidh  ut  not  found  in  this  latter,  and  which, 
on  the  contrary,  exists  in  a  large  proportion  in  the  first, 
(^ntributes  to  give  them  th^ir  hardness.   There  is  certainly 
a  relative  prbpbiiion  of  silex  and  alumen  whi^  i&  pre- 
ferable to  every  other ;  but  thitf  proportion  wili  not  be 
kscertedned  but  by  many  tedious  researches.    An  expert* 
inent  inade  on  a  lafge  scale,  With,  four  parts  of  chalk  and 
one  part  of  kaolin  of  Limoges,  gives  reason  to  believe 
that  it  would  be  advantageous  that  the  quantity  of  the 
alumen  should  equal-that  of  the  silex.    This  lime,  which 
was  composed  of-^ 

AHwMik  .%ttt<ttt»*it«ftit*«0'l^  ^       •    - 
Sites    !•  I  If  t»t  k^««  ri'ti  t44i««#  ^13^     ^' 


*•  *  * 
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iiequlMii  Ih  it  t%tf  idraM  Uriie  tfter  itt  isHhiersioii^  «-em^ 
«iMtete  harder  Ihati  ^iMt'of  the  attifi6id  lim^,  pr^jmrifl 
with  four  parts  of  chalk  and  one  part  of  the  clay  of  Passy  • 
*     '^  A  lime^  prefmred  on  a  krge  acale  with  four  poxtB  of 
cbtik  and  one-part  of  yeUo^  ochre  (in  balk)^  and  which 

containfed^-** 

lime i 0-745 

Alomen  .••.•;.••••••»••••••  0-055 

Oiideofiron  .;.... ..0-070 

Sifex    ...:....... ;.  0-130 

'acquired  only  a  tery  weak  conBistence,'  even  after  hein^ 
immersed  a  long  time.  It  is  imnossible  not  to  attribate 
.the  bad  quality  of  this  lime  to  me  oxide  of  iron^  since, 
with  a  quantity  of  clay  equai't6  the  proportion  of  dchre 
employed,  a  lime,  eminently  hydraulic,  was  constant]^ 
obtained.'  ■•,.-. 

''Ill a  platina  crbcible  10  grams  oi chalk,  2*5 orcarbo* 
natft  of  mptnganese,  and  2*5  of  gelatinous  silex,  we're  caf- 
*cined.  The  foUsted  matter  was  of  a  violet  colour,  and 
'slacked  with  hekt  i  a  soft  paste  was  made  of  it^,  which 
was  p1a6ed  tinder  water.  At  the  erid  of  two  months  it 
had  not  assumed  ahy  consistence,  whilst  the.  chalk  and 
'the  silei:  by  theinselves  had  produced  a  lime  which  quickly 
soMfted. 

"**  Although  the  experiments'  which  I  have  reported  were 
Aijfe^^ith  a  great  deal  o^  care,  I  must  observe  that  it 
'Ursvtd  beSx^DnJl  t6  ^V^  ati  entire  confidence  to  the  result 
Hirhlch  they  kubtd,^  becati^^  the  assay  of  hydraulic  limes, 
on  a  smkll  sdde,  is  subject  to  many  difficulties.  It  may 
he  afiSrined,  that  i  lim^  which  was  found  to  be  hydraulic 
in  a  i^niall  experiment'  wduld  also  be  Ao  when  it  was  pre^ 
pared  in  a'  large  quantity ;  but  the  inverse  does  not  equally 
ta!ke'  pltlce.  'The  duration  of  the  roasting  considerably 
iAfiifehcett'th^  resiiit;  for  each  miiture  a  certain  degree  of 
he*tifi\Mk^lisatyi  which  must  not  be  exceeded;  and  k 
ttiixtar^  whtcH  Wo^ld  hkve  produced  a  lime  emm^ntly  hy- 
dMMlic;  if  iihfkl  b^n  eitpodedio  i  pr6per  temp^mture, 


.and  dnriog a Bufficient  tiao^  will  only  yMlda. mqif^ liM 
if.it  liaa  not  been  sufficiently  healed,  qr-fi  dead  Ifine  if  it 
hat  been  heated  OTeramch*'* 

In  comparing  the  expexjnienta  which  AL  Bertiii^r  pnb- 
JUhed  in  1823.  with  those  which  we  made  in  1906,  and 
1807,  and  which  we  communicated  to  MM«ihepqpiliQf 
mines,  neariy  at  the  same  time,  some  of  the  results  will 
be  perceiTed  to  be  the  same,  and  some  different   We 
stated,  p.  176,  that  the  lime  which  was  only  composed  of 
lime  and  silex  was  attackable  by  water,  and  could  not 
become  hard  in  this  fluid.    M*  Berthier  asserts  that  ailex, 
combined  singly  with  lime,  renders  it  capable  of  soldifying 
in  water;  however^  M.  Berthier  assured  himself,  as  we 
did,  that  the  mixtures  of  chalk  and  common  white  nod 
only  produced  meagre  nod'hydrauttc  Utne» ;  he  obtained, 
it  is  true,  with  ID  grams  of  chalk,  and  1*5  grams  of  gelaii* 
nous  alex,  a  lime  which  formed  a  consistent  paste  in 
water.  But  is  the  getatinous  siUx  a  pure  silez  ?  Does  it  not 
retain,  by  the  action  of  its  mass,  some  alkali  which  the  acids 
and  the  washing  could  not  remove  ?    Finallyi  has  it  not|  in 
this  particular  state^  properties  which  pure  silex  does  not 
possess  ?    Who  can  be  certain  that  a  very  small  quiuitity 
of  alkali  does  not  change  the  properties  of  ailex  ?    M. 
Berthier  asserts,  moreover,  that  alumen  singly,  or  iBi|' 
nesia,  has  no  efficacy  in  rendering  limes  hydmulic  ..Ai 
to  alumen  we  agree;  but  we  difier  with  respect  to  aisg- 
nesia.    We  ascertained,  by  experiment^  that  this  eart^ 
in  a  pure  state^  combbed  with  lime,  renders  it  ci|pableof 
'hardening  in  water,    M.  Berthier  does  not  cite  any  direct 
experiment ;  he  only  reports  that  the  lime*stone  of  Pspe, 
composed  of  lime,  magnesia,  and  clay,  yields  a  mesgre 
non-hydraulic  lime ;  and  that  thelimenitone  ofVillefrsacb^ 
composed  of  lime,  magnesia,  and  iron  oxide,  also  pn^ 
duces  a  very  mefigre  lime,  which  is  not  hydrauUc;  hvt 
the  Iime*8tone  of  Paris  contains,  iEiccording  to  M,  Berdiier, 
28  parts  of  magnesia  in  100  of  lime;'a^d  we  have  ex- 
perienced that  when  the  proportion  of  |nagneBia.wss2p 
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ia  100  of  limei  this  combioation  began  already  to  solidify 
with  difficulty  in  water.  As  to  the  lime-stone  of  Ville- 
franche,  it  contains  also^  according  to  M.  Berthier,  43*6 
of  magnesia  in  100  of  lime,  which  is  also  too  great  a  pro* 
portion.  We  perfectly  agree  that  silex  is  one  of  the  prin- 
ciples which  contribute  to  give  to  lime  the  faculty  of 
hardening  in  water,  but  we  differ  in  thinking  that  it  is 
accessary  that  it  should  be  combined  with  alumen,  or 
with  magnesia.  Finally,  we  also  agree  respecting  the 
effects  of  the,  oxides  of  iron,  or  of  manganese,  singly ;  but 
we  think  that  it  has  not  been  perfectly  demonstrated  that 
they  are  altogether  passive  when  they  are  combined  in 
certain  proportions,  either  with  magnesia  alone,  or  with 
the  combinations  of  silex  and  alumen.  or  of  silex  and 
magnesia.  Let  us  wait  to  decide  until  we  have  a  sufficient 
number  of  experiments. 

What  we  can  at  present  point  out  as  worthy  of  remark 
is,  the  analogy  which  subsists  between  the  limes  naturally 
carbonated^  and  the  combinations  of  lime  with  various 
substances.  We  know  not  whether  pure  carbonates  of 
•lime  and  of  magnesia  exist,  but  a  great  .number  of  carbo- 
nated magnesian  limes  are  found;  magnesia  combined 
with  lime  varies  from  0*04,  as  the  lime  of  Tocaletgn  ;  to 
0*16,  that  of  Gazzo,  all  which  limes  harden  under  water  ; 
and,  finally,  to  0*41,  the  antique  marble.  There  are 
many  mixtures  of  silex  and  lime  among  the  sUicated  car« 
bonates  of  lime.  The  filterinjg  stone,  for  example,  con- 
tfiins  of  it  0*20,  and  the  whitish  grey  marie  0*40.  As  to 
the  combinations  of  lime  with  silex,  they  are  very  rare, 
or  in  small  proportion.  However,  tabular  spath  contains 
0*50  of  silex ;  but  in  this  mineral  the  lime  is  not  in  the 
state  of  a  carbonate,  and  every  thing  leads  to  the  belief 
that  this  stone  cannot  produce  lime  good  for  building.  A 
great  number  of  combinations  of  iron,  with  lime  are  found 
in  the  ferriferous  carbonated  limes  \  the  proportion  of  this 
metallic  oxide  varies  from  0*07  \in  p^arl  spath  to  0*98  iu 
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the  ores  of  spaihic  iron.  The  Biltcates  of  magn^M^  conn 
bined  with  lime,  ar^  al^o  very  commoa  in  the  carbonated 
magnesian  limes,  but  its  proportions  are  very  variablej 
whether  in  the  silex  and  the  magnesia,  or  in  the  silicate 
and  the  lime.  The  argillaceous  carbonated  limes  are  also 
very  common,  but  the  combined  clays  are  extr^dy 
abundant,  and  present  considerable  varieties  in  their  pro< 
portions,  since  they  extend  from  0*01  to  0*50.  Tlie  pro- 
portions of  silex  and  alumen  are  likewise  very  different 
We  have  now  a  variety  of  cso'bonated  time  to  which  Haay 
has  given  the  name  of  ahimenous,  which  leads  to  the  belief 
that  combinations  of  carbonated  lime  and  alumen  also 
exist  in  nature.  This  denomination,  given  from  the  ansp 
lyses  of  Kirwan,  who  found  chalks  composed  of  0*96  of 
lime,  and  0*04  of  alumen,  and  a  marie  of  the  bishopridc 
of  Lude,  containing  0*62  of  lime,  and  038  of  alumen ; 
and  also  from  the, analysis  of  Saussure,  the  son^  who  fotuu} 
in  a  stone  0*10  of  alumen,  and  0*90  of  lime,  has  after- 
wards been  altered  by  Hauy,  because  it  was  proved  that 
£irwan  and  Saussure  had  mistaken  magnc^sia  for  alumen. 
It  follows  from  these  observations,  that  the  results  of 
bur  experiments,  and  of  those  of  Berthier,  approach  near 
to  the  combinations  existing  in  the  natural  carbonates  of 
lime,  and  that  it  may  be  doubted  whether  the  alumen  waft 
Combined  with  the  lime  in  the  calcination)  which  the 
mixture  of  these  two  substances  was  made  to  undergo: 
*  Another  species  of  lime  is  noticed;  to  which  the  liiame 
bf  plaster  cement,  or  Roman  cement,  has  been  pteH. 
This  lime,  discovered  long  since  in  England,  was  brought 
into  commerce  by  Messrs.  Parker  and  Co.  It  exists  also 
in  FiUtice,  and  is  found  near  to  Boulogne-sur-^mer.  It  differs 
essentially  from  common  lime ;  1st,  because  it  does  not 
slack  like  it,  which  is  caused  by  the  strong  calcination 
which  it  undergoes ;  2dly,  from  its  only  showing  a  feeble 
heat  when  it  is  moistened ;  3dly,  from  its  being  ab'^oluteiy 
nei^easBiy  to  reduce  it  to  j^owder ;  and  4thly,  because  aA 


soon  iur  it'is  moiirtened  with  water^  and  has  been  mixed 

and  worked  tip,  it  hardens  rapidly^  iti  the  manner  of 

plaslSei*  (gypsum).    This  lime  may  be  considered  as  a  true 

beton  mortar.  Or  naturalveement;    The  name  which  would 

be  i6ost  apprdprxate*  tp  H  is  imtural  cement,  hardening 

like  plaster.  "    *  

The  English  stone,  which  famishes  the-  Roman  cement, 

is  compact,  of  a  verj  fine  gram,  hard«  tenaciouB»  suscep- 

tiUe  <^  a  beautifal  polish,  and  of  a  brownish  grey  colour. 

l€8  specific  gravity  is  2'69.    It  often  contains  small  round 

cavities,  holding  a  yellow  crystalline  transparent  substance, 

>wliich  some  makers  of  cement  take  to  be  sulphate  of  lime» 

M*  Berthi^r,  howev^er,  s&tisfifd  him^lf,  by  an  analysis 

.which  ke  maide,  dtat  this  stlhstance  is  a  earbtoate  of  lim^ 

aild  he  neither  found  sdpbate  of  lime  in  the  stone  which 

teanaiyaed,  nor  in  the  cement    It  wis  thought  that  the 

nkAmak  stone  existed  cmly  in  a  stagle  part  of  England  ; 

but  srfler  some  yeani  it  i^as  found  iti  several  places,  and  it 

je  said  to  be  very  abundant    According  to  the  analysis 

cf  M*  Berthiet  this  stood  contains/-* 

Cafbonate of  liaeie  ,.« .«  0*637 

Cwbonate of  m^aewa . > ..4.  OOOS 

GaMwnatedfiroa  t.^w^;. 0*060 

OMcboDaite  of  tnaoganeto .,.0*019 

Silor *..  0-180 

Alamea  '...'. 0-066 

Water 0-013 

1-000 


Clay{ 


Guyton  and  M.  Drapier  have  also  analyzed  the  plaster 

cement  of  Boulogne ;  they  have  both  found  in  it  carbonate 

of  lime,  silex,  alumen,  oxide  of  iron,  and  water ;  but  the 

proportions  which  they  have  given  present  some  differences, 

which  arises  probably  from  variations  in  the  stones  which 

were  collected.    These  are  the  results  of  the  analyses  of 

the  two  chemists : — 

y2 


316  Of  Lime  which  hatdcks  m  Water. 

Carbonic  acid  and  water  ,.••••  36-00  33*00  • 

Lime ' 34-50  40-00 

Silex 15-00  9-09 

Alutnen 4-75  4-05 

Oxide  of  iron • 7-00  11-03 

Loss    \ 2-75  1-01 

In  these  three  analyses  the  quantity  of  argil  formed  by 
•the  union  of  the  silex,  the  alumen^  and  the  oxide  of  iron, 
is  considerable  ;  it  is  80  to  100  parts  of  pure  lime ;  in  the 
£nglish  stone,  77,  according  to  M«  Drapier,  and  60  ac- 
cording to  Ouyton.  In  the  stone  of  Boulogne,  for  100  of 
the  composition,  44*6 ;  in  the  English  stone,  43-6,  in  tlie 
analysis  of  M.  Drapier,  and  37  in  the  analysis  of  Gtiyton. 
These  quantities  are,  as  may  be  seen,  very  considmble. 
The  proportion  of  the  alumen  in  the  clays  which  these 
stones  contain,  is  greater  than  what  is  usually  foimd  in 
cdmmon  clays ;  it  is  0*27  in  the  Edglish  stone,  and  in  ike 
Boulogne  stone  0*24,  from  the  analysis  of  M.  Brapier, 
and  0-30  from  that  of  Guyton ;  but  this  latter  stohe  con* 
tains  much  oxide  of  .iron,  ibr,  according  to  M.  Drapier, 
there  is  0-32  Af  it  ia  the  lime,  and,  acconling  to  Guyton, 
0*206.  This  great  quantity  of  iron  oxide,  in  a  limb  which 
hardens  so  quickly,  seems  to  prove  that  the  oidde  of  iron 
does  not  injure  the  hardening  property  of  diis  lime. 


•   •       ■       •    • 
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To  be  continued* 
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ACCOUNT  OF  NEW  PATENTS. 


F^ieni  grwUed  io  ^ahmb  BLaTj  ofPresion,  Laneathire,  jar  machinery 

•  Jwr  preparing  caid  spinning  Jlax,  hemp,  and  other  JibrouM  subitances, 
b^f  power.    Dated  July  86>  1835. 

> 

'  Thb  preparatioQ  of  the  flax  used  by  the  patentee  is  to 
macerate  it  in  water  as  it  is  drawn  out  in  slivers,  previous 
to  being  spun.  For  this  purpose  he  uses  the  common 
Machine  for  drawing  'out  the  flax  into  narrow  slivers ; 
but  instead  of  passing  it  to  flys  and  bobbins  for  spinnings 
he  places  l6ng  narrow  cans  to  receive  it,  which  convey  it 
into  perforated  vessels,  into  which  they  fit,  and  which  are 
fixed  in  troughs  containing  water.  When  the  slivers  of  flax 
are  coiled  up  in  the  cans  by  the  action  of  the  machine, 
•they  are  pressed  down  by  a  sort  of  pistons  or  rammers 
into  .the  water,  till  all  air  is  separated  from  between  the 
fibres  ;  and  when  the  lower  vessels  ore  full,  they  are  sepa- 
rated from  the  cans,  and  after  being  left  for  six  or 
more  hours,  for  the  flax  to  macerate,  aire  taken  to  the 
spinning  machines,  tvhere  their  contents  are  transferred 
into  other  troughs,  by  turning  them  upside  down,  and  the 
ends  €^  the  slivers  being  then  placed  between  the  rollers, 
are  spun  in  the  usual  manner. 

'  The  spinning  machines  difier  only  from  those  in  use  in 
having  the  retaining  rollers  placed  much  nearer  to  the 
drawing  rollers,  the  distance  between  them  being,  in  the 
machines  of  the  patentee,  merely  two  and  a  half  inches ; 
the  retaining  rollers  in  these  are  preferred  by  him  to  be 
fluted,  and  to  be  made  to  revolve  one  turn  only  for  e  very- 
eight  of  the  drawing  rollers. 

'  This  close  position  of  the  sets  of  rollers,'  the  patentee 
states,  is  permitted  by  the  maceration  of  the  flax,  which 
allows  the  roUera  to  draw  out  the  fibres  in  ^much  shorter 
lengths  than  would  be  possible  without  this  operation,  by 
which  means  much  finer  thread  can  be  made  firom  the 
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same  materials,  which  arises,  we  suppose,  from  tilie  fineneM 
of  the  fibres  that  drawn  pi;t^  bearing  ^  ^9  proportion  to 
their  shortness. 

The  machines  are  represented  in  die  drawings  of  t]i& 
specification  as  being  of  the  vertical  sort,  wiA  the  sets  of 
rollers  placed  one  above  the  other,  instead  of  being  in  a 
horizontal  plane,  as  others  are  niade,  for  the  sama  pur- 
pose^ This  position  giv^s  them  the  advantage  of  requiring 
no  revolving  belta^  or  other  ^ppfiratos,  to  convey  thf 
slivers  from  one  set  of  rollers  tp  the  other,  and  will  also 
enable  them  to  take  up  less  space  in  the  factory. 

The  management  of  flax  is  only  described  by  the  pa^ 
tentee ;  but  it  is  easy  to  conceive  how  other  materials  of 
a  similar  nature  are  to  be  prepared  and  epun  from  thesf 
directions ;  and  also  how  the  machines  are  to  be  set  in 
motion  by  the  power  of  any  of  the  usual  first  movers 
though  no  precise  iostructiops  are  given  fpr  this  purpoM- 


'"         ■        .  ;  11^ 


Patent  granted  to  Jam^s  Hanm«»  Baks&i  of  AnUgvaj;  but  now  t^ 
Si.  Martin's  Lane,  Middlesex,  Gentleman^  Jot  improvemevts  in  tkt 
arts  of  dyeing  and  calico  printing,  by  the  use  and  appUcqtion  of  a 
eeriain  vegetable  maierial  or  materials*    Dated  March  99,  1635. 

The  new  materials  proposed  by  the  patentee  for  the 
purposes  stated  in  the  titlq  of  this  patent,  are  the  husk>  • 
leaf  stalks,  stem,  and  roots  of  the  cocoa  nut  tree ;  bu^ 
preferably,  the  husk  of  the  nut  and  the  leaf  stalks :  which 
may  be  prepared  for  exportation  either  by  being  dried>  or 
by  being  infused  in  hot  water,  and  having  the  infusion 
boiled  down  to  an  extract ;  the  stem  and  roots,  when  used 
in  either  way,  being  previously  split  into  small  pieces. 
The  patentee  does  not^^  however,  recommend  the  uaQ  of 
the  extract,  as  the  colour  is  apt  to  bp, affected  by  the  mod^ 
of  its  preparatiout 

The  nankeen  oolQur  in  tli»t  for  which  thia  flWtcirial  i^ 
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9hiefljr.yala%Ue ;  and  when  it  is  to  be  uped  for  dyeipg, 
that  which  i3  dried  is  to  be  first  .reduced  to  a  powder  by 
rollers^  or  by  rasping,  grindingi  oi;  any  other  common 
method.  It  is  then  to  be  put  into  a  vat,  and  a  frame  laid 
upon  it  to  keep  it  d^^'^i  ^^^  ^^  infusion  to  be  made  from 
it  either  by  hot  or  cold  water  solely,  or  with  the  addition 
of  potash|  lime,  or  ammox^ia,  or  oUier  alkaline  substancel 
Fresh  liquor  is  to  be  three  times  poured  on  the  same 
OMtenalSj  or  three  infusions  to  be  taken  from  them ;  and 
if  the  last  is  weak^  which  may  be  known '  by  the  coIour| 
the  used  materials  are  to  be  removed;  ahd  replaced  with 
a  fresh  parcel.  Into  this  infusion  the  goods  required  to 
be  dyed  are  to  be  first  dipped,  and  afterwards  in  liquor 
containing  any  common  mordant,  which  iff  perfectly  free 
from  iron ;  but  of  these  the  patentee  prefers  alum,  ren- 
dered neutral  by  chalk  or  lime. 

.  When  the  infusion  is  used  for  calico  printings  the 
whites  may  be  stopped  out  in  any  pattern  fey  reserves  in 
ttie  common  way ;  and  the  goods  being  then  dipped  in  it, 
and  afterwards  passed  through  solutions  of  alum,  of  mu- 
riate or  nitromuriate  of  tin,  of  nitrate  of  lead,  or  of  oxi- 
taiuriate  of  lime,  will  produce  the  proper  effect ;  but  after 
the  application  of  the  latter  substance,  the  goods  must 
be  speedily  washed  to  prevent  the  total  destruction  of  the 
colour.  The  reserves  being  then  removed  by  the  usual 
methods,  the  goods  are  to  be  finished  by  the  means 
generally  applied  for  that  purpose. 

As  the  material  holds  tannin  and  gallic  acid,  it  may  be 
used  on  some  occasions  as  a  substitute  for  galls,  and  for 
this  reaspn  may  fee  applied  for  dyeing  black,  in  conjunc- 
tion with  salts  of  iron,  of  which  the  patentee  prefers  th^ 
pyrolignate  of  that  metal. 

Olives,  slate  colours,  and  several  other  shades^  may 
also  be  produced  by  using  this  material,  along  with  others, 
in  the  same  manner  as  that  employed  with  other  subN 
stances  of  similar  qualities. 


^tm 
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^^      ,  • 

To  dye  a  nankeen  colour  so  as  to  resemble,  wifli  any 

accuracy,  the  natural  tint  of  the  Bhangalpore  cotton, 

and  so  as  to  hold  it'  durably  in  washing,  is  a  point  much 

desired  by  dyers  ;  and  if  the  patentee  can  effect  this  diffi-* 

cult  matter  by  his  new  material, 'he  will  Confer  a  great 

improvement  on  their  art. 

For  the  other  colours  which  he  mentions  there  is  no 
want  of  materials,  diose  in  use  being  very  abundant. 

If,  however,  the  cocoa  tree  can  afford  an  effectual  anb* 
stitute  for  galls,  as  asserted  by  the  patentee,  the  dis- 
covery must  be  very  valuable ;  but  we  must  be  allowed 
to  doubt  the  fact,  until  it  has  received  the  test  of  ample 
experiment  by  the  trade. 


Talent  granted  to  John  Bidole,  of  the  parish  of  Donnington,  e<mmiy 
of  Salop, '  Glass  Manufacturer,  fir  a  machine,  or  combmoHoH  qfma^ 
<kinery,  fir  making,  repairing,  and  cleansing  roads  and  paths,  ^Meh 
maMnernf  it.  appUeabk  to  other  purposes.    Dated  Julj  8,  18S6. 


•        

This  machine  consists  principally  of  three  iron  rollers, 
for  compressing  loose  gravel  on  a  road,  followed  by  a 
fourth,  of  a  peculiar  construction,  for  taking  up  mud, 
which  may  be  separated  from  the  rest  when  not  wanted 
for  that  purpose.  The  three  first  rollers  are  arranged  in  a 
iframe  so  as  to  roll  over  three  different  paths  ;  but  instead 
of  being  placed  side  by  side,  the  first  precedes  the  second, 
and  the  second  the  third,  by  about  the  length  of  their 
spokes.  In  front  of  these  rollers  is  placed  an  iron  scraper, 
of  a  sufficient  depth,  at  an  angle  of  45^  with  the  line  of 
the  road,  attached  to  the  frame  by  four  vertical  bars 
descending  from  it,  furnished  with  adjusting  screws,  by 
which  its  precise  distance  from  the  surface  may  be  rege- 
lated. Its  head  is  a  little  curved  forwards,  to  enable  it 
the  better  to  enter  the  gravel  or  other  matter  lying  on  the 
road.  Above  the  rollers  an  open  case' is  supported  by 
uprights  from  the  frame^  on  which  may  be  carried  gravel 
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fer  Ae  tonA,  the  weight  of  which  will'  make  the  toUerri 
tet  with  more  force ;  and  a  pair  of  shafts,  attached  to  the 
firame  a  little  before  die  scraper^  completes  this  part  of 
tile  apparatos. 

When  these  rollers  and  scraper  are  drawn  oyer  a  road 
covered  roughly  with  fresh  graTel,  the  scraper  being  .regu<^ 
lated  by  its  screws  to  Ihe  distance  required  from  the 
surface,  will  cause  aH  the  superfluous  gravel  to  pass  along 
its  inclined  plane  to  its  further  end,  where  it  will  be  de« 
]posited  in  a  ridge,  ready  for  being  again  spread  out ;  and 
iheroHers  coming  on  immediately  after,  will  compress  the 
gravel  so  levelled,  and  bring  it  sooner  to  the  state  of 
hardness  most  favourable  to  the  passage  of  wheels. 

When  the  machine  is  used  for  scraping  thick  mud  off 
the  road,  the  scraper  must  be  lowered  down  closer  to  the 
surface  than  for  its  former  application  ;  but  when  the  mud 
is  very  thin,  or  in  a  semifluid  state,  the  fourth  roller^ 
before  mentioned,  is  to  be  hooked  on  at  the  hinder  part 
of  the  frame,  to  remove  it  more  effectually.    This  fourth 
roller  is  as  broad  as  the  three  other  rollers  collectively, 
and  has  its  surface  perforated  all  round  with  small  aper- 
tures or  slits,  three  inches  in  length,  and  a  fourth  of  an 
inch  in  breadth,  placed  as  close  together  as  is  consistent 
with  its  strength.    Inside  this  roller,  onnts  axle,  is  sus- 
pended an  open  box  for  receiving  the  mud,  which  occupies 
as  great  a  part  of  the  lower  half  of  the  roller  as  the  space 
necessary  for  its  free  motion  will  allow.    From  the  top  of 
this  box,  at  each  side,  curved  arms  ascend  near  to  its 
higher  part;  on  which  is  supported,  by  pivots,  a  long 
brush,  that  reaches  quite  across  from  side  to  side,  whose 
face  is  in  contact  with  the  inside  of  the  roller,  and  which 
has  a  lever  descending  from  it,  to  which  a  weight  is  at* 
tached,  by  the  action  of  which  it  is  always  pressed  against 
the  internal  surface  of  the  roller  as  this  revolves.    Two 
scrapers,  are  placed  in  front  of  this  roller,  one  at  each 
side,  inclined  to  the  line  of  the  road  in  the  same  angle 
ai|  that  before  described,  but  in  a  direction  reversed  to 


p$  4ccoumt  qfffew  fating* 

tow^ds  tine  centre  of  tb^  roller ;  there  i&  aisp  ^ed  ia  th# 
•id^  of  tbf  hQ:^  near  its  bottopi^  ^  9mall  doori  by  which 
its  contents  may  be  discharged  when  refjuifed*  Hm 
whole  being  prepared  bb  explained^  when  this  perforated 
roller  is  drawn  forward  in  the  thin  mudt  this  wiU  entec 
into  it  t|irough  the  apertures  left  for  it|  and  tha  rotary 
motion  will  then  raise  it  up  till  it  rinejs  above  tit^  level  of 
the  axis ;  after  whichi  it  will  begin  \Q  fall  into  the  box, 
and  what  remains  attached  when  il  ascends  as  high  aa  th# 
brush,  will  be  swept  back  again  by  this  impl^gveirt>  and 
be  made  to  follow  the  first  into  the  receptacle. 


tmm    Mah*! 


When  fresh  gravel  is  first  laid  on  a  road,  the  c&niag9Q 
which  pass  it  are  greatly  impeded  in  their  motion  by  tb^ 
wheels  sinking  into  it,  and  all  the  labour  lost  in  oyer- 
coming  the  resistance  thus  causedj  goes  to  the  destructioa 
of  the  gravel,  by  grinding  it  into  powder,  and  by  rounding 
00*  its  angles  renders  its  consolidation  inore  tedious  and 
difficult ;  for  these  reasons,  the  advantages  which  rolling 
down  gravel  as  soon  as  it  is  laid  would  bring  both  to 
carriage  owners  and  to  those  who  pay  for  keeping  the 
roads  in  repair,  must  be  obvious  ;  as  it  must  also  be  that 
the  expeace  of  this  operation  would  be  very  amply  repaid, 
perhaps  to  several  times  its  amount^  by  the  greater  du- 
rability which  it  would  cause  to  the  road  materials,  to 
say  nothing  of  the  wear  of  carriages  and  horse  labour 
which  it  would  save. 

From  this  view  of  the  subject  we  think  contrivances 
for  rolling  roads  should  be  encouraged ;  and  that  which 
forms  the  object  of  the  present  patent  appearing  to  be 
very  well  calculated  for  the  purpose  in  several  respects^ 
seems  to  us  to  be  at  least  entitled  to  a  fair  trial.  The 
effeQt  of  the  perforated  roller  for  taking  up  thin  mud,  is 
somewhat  more  doubtful  than  that  of  the  rest  of  the  ap- 
paie.tu8 ;  ^d  we  are  inclined  to  imagine,  that  the  greatest 
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pfgrt  of  the  mud  wh^ck  entered  itft  iLpertui^D  woojUl  rm 
gut  again  durougb  them  a^d  at  the  sid^,  inat^ad  of  baiag 
faiaed  up  so  aa  to  fa^  iQto  the  receptacle;  but  baiog 
always  deaurous  to  forward  the  objects  of  iogenioua  ia- 
diirufaiala,  we  will  auggest  to  the  patentee  that  this  defect 
might  be  in  a  great  measure^  if  not  entirely^  removedi  by 
fijung  ledges  across  to  the  inside  of  the  roUeri  a  few 
inches  asunder,  which,  by  a  proper  arrangement  of  theur 
angles  of  inclination  to  the  radius,  might  be  m^de  to 
retain  the  mud  until,  by  ^he  revolving  of  the  roller,  thay 
were  brought  above  the  IcvqI  of  the  receptacle* 
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Patent  granted  to  William  Fu|iniva(.,  of  Anderton^  Cheiter,  SA 
Manufacturer,  Jbr  imprwevd^f  in  the  manufacture  of  salt,  Pated 
Dcceinber  5,  1824* 

The  improvements  of  the  patentee  relate  to  the  con* 
atruetion  of  the  boilers  for  evaporating  the  saline  liquor, 
and  of  the  apparatna  connected  with  them. 

Tb«  gteatsst  part  of  the  principal  boiler  is  nu^de  flat  and 
ahaUoWf  like  those  iu  iM>nupaon  use,  vrith  two  or  more  fira 
places  beneath  it,  but  differs  firom  them  in  having  part  of 
one  end  made  three  or  more  times  deeper  than  the  rest, 
according  to  the  drawing,  which  part  the  patentee  calls 
the  '*  side"  of  the  boiler.  This  part  is  supported  by  brick 
work  only,  and  separated  from  the  fire  place,  which 
ia  at  <me  side  of  it,  by  a  wall,  by  which  arrangement 
it  ia  kept  mudi  cooler  than  the  rest,  and  forms  a  recep- 
tacle for  the  salt,  where,  recdving  no  further  action  from 
the  fire,  it  can  have  no  tendency  to  adhere  to  the  bottom. 

Above  this  first  boiler  a  second  is  placed,  a  few  feet 
higher,  and  the  space  between  both  is  inclosed  by  steanb- 
tight  partitions.  In  this  space  a  sloping  plane,  like  a 
r^f,  passes  from  the  outer  end  of  the  bottom  of  the  upper 
boiler  to  the  inner  end  of  the  top  of  the  lower  boiler,  ia 
which  roof  an  opening  is  made^  covered  at  top  Uke  % 
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dormant  window ;  the  use  of  which  contrivance  is  to  pre* 
irent  the  water,  formed  by  the  condensation  of  the  steam 
against  the  bottom  of  the  upper  boiler,  from  falling  into 
the  lower  boiler,  instead  of  which  it  runs  down  the  roof 
into  an  iron  pipe,  that  conveys  it  to  a  culvert  beneath  the 
floor,  through  which  culvert  the  pipe  passes  that  conveyi 
the  brine  to  the  upper  boiler,  and  thereby  causes  it  to  re- 
ceive «ome  heat  from  the  hot  liquor  there,  through  which 
it  is  thus  transmitted.  The  pipe  through  which  the  hot 
water  passes  to  the  culvert  is  inclosed  in  a  second  pipe, 
from  which  other,  pipes  rise,  a  little  above  the  roof,  into 
the  space  between  the  two  boilers,  while  its  lower  end 
opens  into  the  ash  pit ;  by  which  means,'  when  the  doon 
of  the  ash  pit  are  closed,  the  draft  of  the  fire  will  caose 
air  to  pass  downwards  from  that  space^  through  the  out- 
ward pipe.  Through  one  end  of  the  upper  boUer  ahuge 
tube  rises,  by  which  the  steam  may  be  admitted  to  the 
bottom  of  a  third  boiler  when  required,  but  which  is  to 
be  kept  close  covered  when  not  applied  to  this  purpose. 
Lastly,  a  rake  is  inclosed  in  the  Ipwer  boiler,  the  handle 
of  which  passes  out  at  one  end  of  the  partition  throagh  a 
stuffing  box,  directly  over  the  deep  and  cool  division  of 
the  boiler,  into  which,  when  thought  proper,  it  draws 
the  salt  from  the  hot  part  of  the  boiler. 

We  have  described  only  a  single  apparatus  fitted  up  as 
above,  to  facilitate  the  explanation ;  but  it  is  evident  that 
two  or  more  may  be  connected  so  as  to  somewhat  econo- 
mise walls,  partitions,  and  some  other  parts  ;  and  the 
•patentee*,  in  his  drawings,  has  represented  two  boilen 
thus  connected,  end  to  end.  We  think,  however,  that  if 
jnore  than  three  were  connected  in  this  manner,  bo  as  to 
Jiave  any  pc^rts  in  common,  that  the  fire  places  of  some  of 
them  would  be  much  in  the  way  of  the  others,  when  re- 
ceiving a  fresh  supply  of  fuel. 

The  patentee  claims  five  articles  of  the  above  appamtns 
as  }iis  peculiar  right : — Ist,  The  cooler  *  side/  or  deeptf 
part  of  the  boiler  separated  from  the  action  of  ihe  &^ 
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2dly,  Tke  sloped  roof  above  the  first  pan,  and  the  .mode 
of  heating  the  second  pan.  Sdlji  The  rake^  with  its 
handle  passed  through  tl^e  staffing  box.  4thlyy  The  con- 
veyance for  the  hot  liqnor  into  the  culvert^  through  which 
the  brine  pipe  passes.  And  &thly,  the  air  tube,  through 
which  the  air  from  the  space  between  the  boilers  is  drawn 
into  the  ash  pit>  when  required. 

It  is  evident  from  the  arrangements  described,  though 
not  particularly  mentioned  by  the  patentee,  that  it  is  in- 
tended to  heat  the  brine  in  the  upper  pan,  and  cause 
some  evaporation  from  it,  before  it  is  admitted  into  the 
lower  pan. 


The  chief  feature  of  the  arrangements  of  the  patentee 
is,  the  cooler,  and  deeper  division  of  the  pan  at  one  end 
for  the  receptacle  of  the  salt.  In  the  specification  of  Mn 
Smith's  patent,  dated  June,  1S23,  which  is  inserted  in 
oiur  44th  voL  p.  74,  will  be  found  a  contrivance  for  tlie 
same  purpose ;  and  another,  of  a  singular  and  somewhat 
whimsical  construction,  in  the  account  of  Mr.  Parkes' 
patent,  in  the  Ist  vol.  of  our  present  series,  p.  281.  The 
plan  for  heating  successive  boilers  by  the  steam  from  the 
first,  has  been  long  since  practised  at  Cheltenham,  and 
we  believe  also  in  some  salt  works  on  the  Continent,  in 
what  they  call  the  graduation  of  the  brine,  where  ako 
several  other  ingenious  methods  are  practised  for  the 
same  purpose. 

It  should  be  observed  of  those  methods,  of  having 
cooler  receptacles  for  the  salt  connected  with  the  boilers, 
that  if  there  are  any  earthy  salts,  or  sulphate  of  sc^da,  in 
the  brine,  they  will  be  sure  to  be  deposited  in  these  cooler 
places,  so  that  the  salt  from  such  works  must  be  more 
than  usually  impure,  unless  those  salts  are  separated  from 
the  muriate  of  soda  by  previous  processes. 
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Paiehf  gthnied  to  Ta«MAS  Coot,  of  Vpper  SuMt  Place,  JTM Jbc^ 
S^ttre^t  lAeiHtnant  in  iht  Navy,  Jbft  improteiiienU  inr  ike  mrnHtm^ 
Uon  of  carriagUj  and  harness  to  be  usedtkerewM^  v>hersb$  gnettp 
e^tfy  to  persons  riding'  in  sndk  earritiges,  and  other  mdeanteges^  miU 
be  obtained*    Dated  July  16,  199S.' 

The  specification  of  this  patent  relates  erolely  to  a  con- 
trivance for  causing  the  rotation  of  one  of  the  wheek  ofi 
carriage  to  draw  in  check  reins,  connected  with  the  bits 
of  the  horses'  bridles,  whenever  the  driver  may  think 
proper,  who  haa  also  the  power  of  instantly  again  releasing 
the  horses  from  theit  operation,  by  which  means  the 
strength  of  the  horses  can  be  made  to  act  in  opposition  Id 
them  when  inclined  to  run  away  with  the  carriage. 

Five  varieties  of  the  apparatus  for  drawing  in  these 
check  reins  in  this  manner  are  described^  in  ^afih  of 
which  it  is  placed  in  a  small  cstso  adjoinitig  to  the  vhed 
on  which  it  is  to  act.    In  the  first  of  ^ese  t,  bevelled 
toothed  wheel,  attached  to  the  inside  face  of  the  nave  of 
the  front  wheel,  turns  a  similar  'wheel  in  the  Lot,  which 
is  made  fkst  to  the  axletree.    This  wheel  has  a  orank  con- 
nected with  its  axis,  which,  as  it  revolves,  mov^s  a  catch 
back  and  forwards  that  acts  on  a  ratchet  wheel  at  the 
other  end  of  the  little  box,  so  as  to  move  it  round  the 
space  of  one  tooth  for  every  revolution  of  the  first  wbeeL 
A  spring  catch  is  placed  at  the  opposite  side  of  the  ratchet 
wheel,  to  prevent  its  going  back  when  the  impettitig  catch 
moves  forward  to  act  on  another  tooth.    A  lever  sho 
turns  on  a  pivot  at  the  same  end  of  the  box,  one  extreDAitjf 
of  which  is  near  the  primary  impelling  catch,  ttnd  the 
other  projects  beyond  the  box,  where  a  weight  is  f^tened 
to  it,  which,  when  permitted  to  act,  throws  up  the  im- 
pelling catch  from  the  teeth  6(  the  ratchet  wheel,  by 
causing  the  Opposite  end  of  the  lever  to  press  up  ngtit^ 
it  ad  itself  descends. 

On  the  axle  of  the  ratchet  wheel  is  a  cylinder,  to  which 
a  strong  strap  is  fastened^  that  passes  round  a  roller  in  the 
centre  of  the  bed  of  the  axletree,  and  from  thence  pro- 
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6eed8  fbheards  dbiig  the  pole,  sending  off  brblnched  to 
the  bits  of  the  whed  horses^  and  termitiates  in  similat 
branches  attached  to  those  of  the  front  horses. 

From  the  weight  which  throwij  the  impelling  eatch  out 
of  work,  a  cord  or  strap  is  conveyed  up  to  the  cpach-bo± 
by  pullies  and  guides,  properly  disposed,  where,  by  a 
ring  on  its  end,  it  is  suspended  on  a  hook,  when  th^  ap* 
paratuli  is  required  to  act  in  drawing  iii  the  check  r^ins  *; 
and  on  the  driver  again  taking  the  ring  off  the  hook, 
the  weight  descends,  throws  up  the  impelling  catch,  and 
the  horses  remain  curbed  up  to  the  degree  to  which  the 
strap  has  been  drawn  in  by  the  cylinder  of  the  ratchet 
wheel. 

'  From  th6  spring  catch,  which  keeps  the  ^tchet  wheel 
in  this  latter  state,  a  wire  or  cord  rises  up  likewise  to  the 
coach-box,  similariy  to  that  described,'  where  it  ends  in 
a  knob  or  button  over  a  spiral  spring;  on  pulling  up 
'which  knob  the  catch  is  drawn  up  from  the  ratchet  wheel, 
which,  being  thus  released,  at  once  lets  go  the  strap, 
and  the  check  reins  connected  with  it,  and  frees  the 
horses'  heads  from  its  powerful,  retraction  ;  the  springs 
again  press  the  catch  down  on  the  ratchet  wheel,  when 
the  driver  lets  go  the  knob. 

The  second  variety  of  the  apparatus  is  altogether  similar 
to  the  first,  except  that  the  box,  which  holds  it,  is  at- 
tached to  the  hind  axletree  instead  of  to  that  in  front, 
and  it  of  c6urse  receives  its  motion  from  the  hind  wheel. 
The  citrap  that  draws  In  the  check  reins,  and  the  wires  or 
cords  which  act  on  the  two  catches,  must  in  this  case 
proceed  along  the  perch ;  and  being  much  longer^  will 
require  more  guides  arid  pulleys,  arranged  conformably 
to  these  circumstances.  In  either  of  these  positions  the 
apparatus  described  may  receive  another  alteration,'  by 
the  crank  wheel  being  placed  over  or  under  that  on  the 
nave,  both  being  made  Bpur  wheels,  having  its  axle  pro- 
longed to  the  middle  of  the  axletree,  where  the  crank  is 
to  be  pUtced,  and  being  made,  by  the  impelling  catcb|  to 
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act  on  tbe  mtohet  wheel,  which  is  inclpsed  ia  a  box 
jixed  in  a  line  with  it.  There  is  also  a  method  described 
for  fixing  this  apparatus  between  the  futchels,  which,  ex-> 
cept-in  position,  has  no  material  difference  from  those 
mentioned. 

The  third  variety  is  considerably  difiSerent  from  tbe 
first.  Instead  of  operating  by  an  impelling  catch,  moved 
by  a  crank,  the  wh^el  of  the  carriage  acts  at  once,  when 
required,  on  the  cylinder,  which  draws  in  the  strap  of  the 
check  reins,  by  the  driver  pressing  towards  the  nave  a 
sliding  collar  on  tbe  axletree,  the  face  of  which  has  pro- 
jections, which  are  acted  on  by  studs  on  the  inside  face 
of  the  nave  when  in  this  position,  that  canse  the  collar  to 
turn  round;  and  the  cylinder  for  drawing  in  the  strap 
being  attached  to  it  concentrically,  then  acts  as  tbe  other 
before  described.  The  sliding  collar  is  moved  back  and 
forwards  by  a  lever,  which  has  a  handle  within  reach  of 
th^  driver,  who  by  it  can  make  the  wheel  act  to  pull  in 
the  horses,  or  release  them  again,  as  he  desires.  This 
method  is  intended  for  gigs,  or  other  two«wheeled  car- 
riages, but  may  be  used  for  those  with  four  wheels,  by 
having  wires  or  cords  properly  disposed  between  the  lever 
and  the  seat  of  the  driver. 

The  fourth  variety,  like  the  third,  is  put  in  or  out  of 
action  by  a  lever  that  acts  on  a  sliding  collar ;  but  in  this 
case  the  collar  runs  on  a  stud  or  pivot,  placed  at  right 
angles  to  the  axletree,  and  above  it;  and  a  bevelled 
toothed  wheel  is  attached  to  the  collar,  which  catches  in 
the  teeth  of  a  similar  wheel  on  the  inside  face  of  the  nave, 
when  the  collar  is  lowered  down  on  it  by  the  lever,  and 
is  raised  up  from  it  again  along  with  the  collar,  when  the 
lever  is  moved  the  other  way.  A  lever,  with  its  handle 
at  right  angles  to  the  arm  that  acts  on  the  collar,  is  most 
convenient  for  this  variety  when  used  for  two-wheeled 
carriages.  . 

The  fifth  variety  only  differs  from  the  last  by  having  the 
sliding  collar  beneath  the  bevelled  toothed  wheelf  instead 
of  being  in  a  higher  position. 
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Tlie  patentee  finally  declares,  that  seTeral  other  methods 
may  be  devisied  for  causing  the  motion  of  the  wheels  of  a 
carriage  to  draw  in  check  reins,  all  of  which  he  claims  as 
right.  • 


The  plans  of  this  patentee  appear  to  us  liable  to  cause 
serious  mischief  to  the  horses,  who,  when  in  full  course, 
€M>uld  not  stop  themselves  quick  enough  to  be  released 
from  the  effects  of  its  violent  operation  on  their  mouths. 
A  great  variety  of  powerful  bits  and  curbs  having  been 
long  since  invented,  there  does  not  seem  to  be  any  ne* 
cessity  for  aiding  the  driver  by  a  force  greater  than  what 
they  would  enable  him  to  exert  in  a  manner  as  eflBectual 
as  by  the  complicated  and  more  expensive  apparatus  of 
the  patentee. 


FaknigrmM  to  John  Ribohxao,  of*  ffewrth,  IhtrhatH,  OetUU* 
fnoM,  fir  improvemenis  in  machinery  fir  propelling  vessels  vf  aU 
descriptions,  both  in  marine  and  inland  navigation.  Dated  July 
S«,  18S5. 

The  machinery  for  which  this  patent  was  granted, 
operates  in  moving  a  paddle  in  the  vrater  a  considerable 
distance,  in  a  right  line,  contraiy  to  the  course  of  the 
vessel^  and  returning  it  back  again  to  its  first  position, 
raising  it  up  backwards  at  the  same  time,  so  as  to  give  no 
impulse  to  the  water  in  that  direction.  It  consists  of  a 
horizontal  fiame,  that  is  moved  back  and  forwards  in  a 
groove  by  a  vertical  toothed  wheel,  which  operates  on  a 
rack  attached  to  it  at  one  side.  Within  this  frame  is  sus* 
pended  another  firame  by  an  axle,  that  passes  across  it  at 
about  a  third  of  its  lengUi  from  its  hinder  end,  thus  form* 
ing  it  into  a  lever  with  two  arms,  of  these  proportions. 
To  the  head  of  the  long  division  of  this  latter  the  upper 
part  of  the  paddle  is  joined,  a  little  below  its  upper  ex- 
tremity, in  such  a  manner  as  to  admit  of  its  being  bent 
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ipfw^a  to  A  ppaitiqa  at  .right  wgl^ii  to  At,  bipng  pK«<t 
seated  hy  a  st^p  i^  the.  frame  fiom  movifig  fyg^im  m  tib^ 

direction.  At  the  top  of  the  paddle  is  a  frictiQi^  wl^oa), 
whose  use  is  to  keep  the  paddle  from  rising  when  impel- 
liag  the  vessel,  there  being  a.  horizontal  plane  pk|oe4  over 
l[chere  it  mores,  agaipst  which  this  friction  wheel  roUs  a« 
the  paddle  is  worked  back  and  forwards.  On  tke^hoftei 
and  hinder  division  of  the  frame  to  which  the  pe4dl^  if 
jointed,  there  is  fastened  an  inclined  plane  that  elop^ 
upwards  and  backwards,  and  a  roller  is  plaoed  across  i^ 
in  the  case  that  incloses  the  machinery  within  Ih^  vessel, 
which,  when  the  frame  is  moved  forwerd  by  pressing 
down'  this  inclined  plane,  causes  the  other  end  of  th^ 
frame  to  rise,  and  elevate  the  paddle  along.  yi\^  i^  m 
this  latter  is  moved  forward  to  give  a  fresh  impulse  to 
the  water.  In  the  fore  part  of  the  horizontal  plane,  against 
which  the  friction  wheel  in  the  head  of  the  paddle  works, 
^ere  is  an  opening  of  a  short  extent^  that  admitis  Ike 
friction  wheel  and  part  of  the  upper  end  of  the  paddle  to 
rise  through  it  when  it  is  near  the  end  of  its  course  ip  that 
direction,  by  which  means  the  bottom  of  the  paddle  is 
enabled  to  fall  down  at  right  angles .  to  the  frime^  W^en 
this  latter  is  drawn  back  by  the  action  of  the  ¥9JrtftPi4 
wheel  on  the  rack  that  is  attached  tQ  it*  .  The  Vj^^gl 
wheel  dQes  not  turn  entirely  jound^  ^ut  is  mnvfid  thf9i^ 
part  of  a  revelatiQn  and  baek  again.hy  an  ftvx  which  iffOr 
jeots  from  it,  and  which  is  moved  up  and  dawn  hx  fbi 
beam  of  a  steam-engine,  to  which  it  is  conneoted  hjf  .W 
HTon  rod. 

This  machinery  appei^s  to  us  to  be  incapable  ^  piekr* 
fbiming  the  motions  for  which  it  is  inteaded*.  witbwj^ 
some' material  addition's.  But  we  conceive  it;  tQ  be  uat 
necessary  to  enter  into  explanations  of  thepSftionlMP  cf 
these  deficiencies,  when  we  are  convinced  tiiat  its  prilh 
eiple  is  bad,  as  the  paddle  will  by  it  be  au>ve4  eo  te 
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XfWfik  b#fgr#  it  Y^iU  fall  dowo  at  riglit  an^le^  ^  fib«  fram^ji 
90  g8  to  give  an  impulsf^  to  tb^  water|  t£at  nmch  of  ih^ 
|M>wer  will  b^  thereby  waited,  *  or^  what  comos  to  tbp 
fMAe  conclusioDi  piuch  of  the  time  will  be  speBt  to  po 
puipose  during  which  the  power  is  in  full  action.  For 
th^se  reasons  we  do  not  hesitate  to  say  we  prefer  (h^ 
QOmnaon  revolying  paddle  wheel  for  impelling  vesselsi 
PQtwitbstanding  its  weU-knowu  defeots^  to  the  maohinery 
Qf  the  patentee,  either  for  marine  or  internal  navigation. 


■^^a 


J^aieni  granted  to  Sir  ^bekt  BEmvaB,  Knight^  S<nnm'^i4nue^ 
Z/rndtm,  fir  an  improved  eonstrueiion  of  such  nuuti  and  bowtprifs  as 
ape  general^  known  by  ike  name  of  made  masie  and  bowspriU, 
Dated  January  lf>  I88S. 

Thb  object  of  the  patetitee  is  to  make  large  mayts  wftl| 
small  balk|  in  more  numerons  pieces,  by  which  their  cost 
will  be  considerably  less  than  when  madcj  as  usual|  of 
large  Riga  fir^  in  fewer  parts,  of  greater  dimensions. 

The  head  and  the  heel  of  each  of  the  mastit  of  this  i^ew 
copstmction  are  to  be  made  of  the  same  shape,  in  or^eir 
that  they  may  be  turned  upside  down  in  case  of  accident. 

Masts  of  this  description  are  to  be  formed  of  several 
pieces  q(  balk,  connected  together  by  trennels,  cgi^ksi 
bolts,  and  boops*  When  the  mast  is  to  be  in^re  than  33 
uv^&k  diameter,  the  size  of  the  balk  is  to  b^  fowd  by 
dividing  its  diameter  by  4.  The  core  of  this  mast  i^  to  be 
made  of  fonr  pieces  of  balk  of  these  dimensions,  joined 
together  by  trennels,  1^  inch  in  diameter,  passed  through 
them  diagonally,  18  inches  apart  As  balk  of  this  sort 
cannot  be  got  of  the  whole  length  of  the  mast,  the  different 
l^ngthf  are  to  be  so  arranged  that  no  two  joints  may  liq 
in  the  same  transverse  section.  2dly,  That  they  may  be 
as  neariy  as  possible  at  equal  distances  from  each  other ; 
and  3dly,  that  they  may  be  in  thof e  plazas  QVfr  wbicb 
the  bpopf  are  to  pass  {  which  hoops  bf  ipg  6  inches  broftd, 
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each  butt^  where  they  meet,  will  be  secured  by  half  the 
breadth  of  the  hoop,  or  2\  inches  of  iron  banding.    The 
ends  of  these  pieces  of  balk  are  to  be  united  by  coaks,  3 
inches  in  diameter,  and  6  inches  long ;  and  they  are  also 
to  have  coaks  of  about  the  same  dimensions  placed  be* 
.  tween  them  laterally.    About  this  core  eight  other  lengths 
of  pieces,  of  the  same  thickness,  are  to  be  placed,  two  at 
each  side^  close  to  the  first  pieces  ;  and  four  more  lengths 
of  pieces,  cut  of  an  atigular  shape,  so  that  their  sections 
will  be  similar  to  the  quadrant  of  a  circle,  are  to  be 
placed  at  the  four  vacant  angles,  making  the  number  of 
pieces,  altogether,  16,  at  the  transverse  section  of  the 
mast ;  which  mast  being  then  shaped  and  tapered  at  each 
end,  so  as  to  fit  it  for  being  placed  with  either  end  upper- 
most, as  first  mentioned,  and  having  iron  bolts  driven 
from  side  to  side  through  all  the  pieces,  at  due  distances 
from  one  end  to  the  other,  is  to  be  further  strengthened 
by  having  the  hoops,  before^-mentioned,  5  inches  broad, 
and  I-  of  an  inch  thick,  placed  round  it  at  intervals  1^  foot 
apart  from  each  other  throughout.    These  hoops,  for  the 
thick  part  of  the  mast,  are  to  be  made  each  of  two  semi- 
hoops,  with  ends  turned  out,  pierced,  and  tapped,  for 
the  admission  of  strong  screws,  by  which  they  aure  to  be 
drawn  together  tightly ;  but  the  hoops  for  the  smaller  and 
tapering  parts,  at  the  ends,  are  to  be  of  the  common 
kind^  and  when  in  their  proper  positions;  are  to  be  put  on 
in  the  usual  manner.    It  will  easily  be  understood  that 
the  rule  for  arranging  the  ends  of  the  pieces  of  balk  for 
the  core  will  also  apply  to  those  of  the  surrounding  out* 
side  pieces,  and  that  they  are  to  be  coaked  together,  both 
endways  and  sideways,  in  a  similar  manner,  and  to  have 
their  ends  placed  in  the  line  of  the  hoops  as  before- 
mentioned.    The  patentee  states  that  scarfs  may  be  also 
used  for  connecting  the  ends  of  the  pieces  of  balk,  but 
that  he  does  not  recommend  this  method,  thinking  that 
by  the  coaks  preferable. 
The  timber  used  for  making  these  masts  is  directed  to 
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be  well  dried  and  seasoned  before  the  pieces  are  put  to- 
gether ;  the  holes  for  the  trennels,  and  for  the  coaks,  and 
.the  trennels  and  coaks  themselves,  are  also  recommended 
to  be. well  painted,  or  coated  with  coal  tar,  previous  to 
this  operation. 

The  directions  for  making  masts  of  the  same  sort, 

under  33  inches  diameter,  are  nearly  word  for  word  the 

same  as  those  already  stated,  and  are  repeated  throughout 

in  the  specification.    We  shall,  however,  only  notice  the 

difference  bietween  the  two  methods,  to  avoid  the  needless 

tediousness  of  the  other  mode  of  explanation.    To  calcu* 

late  the  size  of  the  balk  for  these  smaller  masts,  the  dia- 

.meter  of  each  is  to  be  divided  by  3,  which  will  give  the 

measure  of  the  side  of  each  piece.    The  iron  hoops  for 

them  are  to  be  of  the  same  breadth  as  for  the  others,  but 

are  only  to  be  •}-  of  an  inch  in  thickness,  and  the  pieces  of 

balk  are  to  be  fastened  together  likewise  in  die  same 

manner,  with  trennels,  bolts,  and  coaks;  but  an  extra- 

'  ordinary  direction  is  giyen  for  the  dimensions  of  the  coaks 

for  joining  the  ends  of  the  pieces  of  balk,  which  coaks 

for  those  smaller  masts  are  ordered  to  be  **  SJeet**  long, 

and  5- inches  in  diameter,  which  we  suppose  to  be  caused 

by  some  mistake,  either  of  the  patentee,  or  of  the  person 

'who  engrossed  the  specification. 


The  plan  for  making  both  ends  of  the  mast  alike,  to 
admit  of  their  being  reversed  in  case  of  accident,  has  been 
before  the  public  for  many  years,  and,  to  the  best  of  our 
recollection,  was  first  recommended  in  print  by  Captain 
P.ackenham. 

.The  general  plan  for  connecting  the  pieces  of  balk 
seems  to  be  chiefly  deficient  in  the  mode  directed  for 
uniting  their  ends,  which  gives  no  assistance  in  the  longi- 
tudinal strains,  which  would  be  experienced  in  the  bend- 
ing of  the  masts  in  high  winds ;  and  the  weakness  which 
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BO  mmf  divisiotis  kcrosii  the  inast,  lUi  Vbt  iiXMiSMIlJk 
meetings  of  the  ends  ihunt  occasiotl,  w6uld  make  those  fid 
inferior  to  common  masts,  that  a  great  incrtoa^  in  their 
thickness  could  hardly  compensate  for  thiii  deficiency. 

We  are,  however,  much  inclined  to  doubt  the  stifi- 
eiehcy  of  the  common  mode  of  masting  altogether,  or  of 
any  other  which  depends  for  its  strength,  in  any  respeci, 
on  the  transverse  resistance  of  the  timbers  of  which  ^bk 
masts  are  composed,  and  are  therefore  led  to  gire  tllfe 
jpreference,  as  yet,  to  the  method  j^roposed  for  this  puN 
pose  by  Mr.  Ouppy,  (of  which  an  account  is  given  in  otdt 
preceding  Number,  p.  185),  which  does  not  expose  the 
ihast  to  any  transverse  strain,  and  is  also  much  cheapifr 
than  the  contrivance  of  Sir  Robert  Seppings. 


P^eM  grafkted  to  ionn  AwTbivs  Ttittiia,  o^  fMmAoM  Cm/H 
Raadf  MiddUiex,  OhUlepumf  for  improvekitnU  Is  sioami  engmH. 
Commuuicsted  to  kim  by  a  foreigner.   Dated  September  16,  189i. 

The  specijfication  of  this  patent  contains  descriptions 
of  ^boilers,  of  a  lingular  construction,  for  steaih-^ngtneil, 
and  of  machinery  connected  with  a  steam-engine,  the 
chief  effects  of  which  latter  are  to  convert  the  vertical 
motion  given  by  the  piston  rod  into  one  in  a  horizontal 
direction,  and  to  afford  a  substitute  for  the  beam. 

The  first  boiler  described  is  of  a  very  complicated  nature, 
and  as  it  is,  in  fact,  a  combination  of  several  complicated 
boilers,  an  account  of  a  single  one  Of  this  sort  may  per- 
haps lead  better  to  an  idea  of  the  whole.  This  boiler  We 
may  suppose  to  be  divided  into  two  distinct  parta,  the 
first  of  which  consists  of  a  sort  of  cage,  composed  6f 
several  annular  tubes,  in  a  vertical  position,  with  interVak 
about  an  inch  broad  between  tkem,  and  cbhneoted  at 
lop  &nd  at  bottom  \vith  W6  horiibtiial  tttbes^  at  ii|;ltt 
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Im^ltt  tblti§tt,  fn(6  VMch  diiiy  all  bpM ;  the  whbte  foti^ 
liig^  'fjL  cylindrical  recepiicle^  Which,  being  placed  in  a 
Ikorizontal  position,  Bervea  as  a  fnrnace  or  fire-place  for 
the  teaming  ftiel,  as  Well  ^  a  boiler^  the  intervala  betweeh 
Hie  tubes  admitting  air  to  the  fire,  and  the  tubes  them- 
selves performing  the  double  office  of  bars  for  the  fir#- 
"Iplaee,  and  of  a  boiler  to  hold  water.    These  annular  tubes 
haye  Ukewise  vertical  tubes,  passing  from  top  to  bottom, 
M  their  diameters,   which   form   altogether  a  vertical 
"grating,  that  divides  the.  fire-cage  into  two  equal  parts, 
without  interrupting  the  passage  of  the  heat  or  of  the  ait* 
This  cage-like  fire-place  and  boiler  is  surrounded  at  three 
feides  and  at  the  top  by  very  thin  fiat  boilers,  which  the 
patentee  assimilates  to  books  in  their  shape,  those  at  the 
irides  and  end  of  the  fire^age  being  placed  vertically,  and 
that  at  the  top  being  in  a  horizontal  position.    The  front 
of  the  cage,  or  fourth  side,  is  of  course  open,  to  admit 
^he  fuel,  and  is  furnished  with  doors,  both  for  itself  and 
the  ash*pit  beneath  it^  like  any  other  fire-place  for  the 
same  purpose.  ^  The  flat  boiler  at  top  has  a  flat  flue  running 
Trom  end  to*  end,  through  which  the  heat  and  smoke 
pass  into  the  chimney,  aft6r  having  been  mad^  to  circu- 
late round  the  vertical  boilers  at  the  sides,  in  passages 
formed  in  the  brick-work,  which  encloses  the  whole. 
The  vertical  boilers,  and  the  cage  boiler,  communicate 
with  the  upper  horizontal  boiler  by  several  short  tubes, 
connected  by  flanches  and  screws,  so  that  the  passage 
through  the  whole,  both  for  the  water  and  the  steam, 
may  be  uninterrupted. 
^  The  fire-cage  is  sustained  by  several  horizontal  bars, 

running  from  end  to  end  outside,  which  are  connected  by 
a  few  annular  bars  or  rings  that  enclose  tbfe  whole,  and 
form  a  second  cage  outside  the  first,  but  with  very  wide 
spaces  between  its  bars. 

This  boiler,  complicated  ai  it  is,  only  forms  h  part  of 
'-t^t  first  described  by  the  patentee,  ag  no  less  than  five  of 
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this  sort  are  re[Hre8ent6d  by.  him  as  beii^miitedjfiNrihu 
purpose,  haying  at  top  one  flat  bcHler/  of  the  soit.inea* 
tioned,  common  to  the.  whole ;  one  thin  vertical  boiler  at 
the  end  of  the  five  fire-places,  and  six  other  thin  vertical 
boilers  for  their  sides,  four  of  which  constitute,  pttrtitioua 
to  separate  the  fire-cages  from  each  other.  Any  one  of 
these  fire-cage  boilers  can  be  taken  away  firom  the  af^Hb- 
ratus,  without  disturbing  the  action  of  the  rest,  the  tubes, 
.  which  CQunect  them  with  the  upper  boiler,  being  furnished 
with  cocks  to  close  them  on  this  occasion,  and  the  ex- 
temal  gratings  that  encloses  each  cage,  being  so  contrived 
as  to  facilitate  its  removal. 

The  second  boiler  mentioned  in  the  specifici^ion  is 
formed  at  the  bottom  of  a  grating  of  tubes,  bent  into  aeg- 
pients  of  circles,  and  having  horizontal  tubes  at  their  ends 
and  middle,  so  as  altogether  to  resemble  tlve  lower  portion 
of  the  .fire-cage  boiler  just  described,  separated  from  the 
rest,  and.  serving  as  it  for  a  fire-grate.  Above  this  tu- 
bular grate,  and  at  right  angles  to  it,  a  large  horizontal 
tube  runs  from  end  to  end,  and  two  of  the  thin  flat  bao^ 
like  boilers,  before-mentioned,  descend  from  its  sides 
outwards,  in  angle  of  45^,  to  the  extremities  of  the  sides 
of  the  tubular  grate.  A  row  of  vertical  pipes  also  ascend 
from  the  middle  of  the  tubes  of.  this  grate  to  the  large 
horizontal  tube  above  them,  and  the  thin  sloped  boilers 
are  connected  with  it,  and  with  the  horizontal  end  tubes 
of  the  tubular  grate,  by  short  pipes.  The  large  horizontal 
tube  at  top  is  diyided  into  two  portions  horizontally,  the 
upper  half  of  which  may  be  raised  from  the  lower  like  a 
lid,  to  admit  of  it,  and  the  tubes  which  open^  into  it, 
being  cleaned  inside ;  and  the  two  parts  are  connected 
together  by  flanches,  with  screws  and  nuts,  when  in 
operation.  The  tubular  grating  is,  like  the  cage  boiler, 
sustained  by  horizontal  bars,  supported .  by  other  bars, 
bejit  into  segments  of  circles.  The  whole  is  enclosed  in 
brick- work,  having  flues  at  the  sides,  through  which  the 
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Imtt,  ftnd  -smoke  circulate .  round  the  tlun  flai  boilers  oo^ 
thcttr  way  to  the  cbimuey;  on  coming  ^om  the  fire-place  ; 
of  which  those  thin  sloping  boilers  form  the  •  sides,  the 
large  horizontal  .tube  the  top>  and  the  tubular  grating  the 
bottom,  and  which  is  furnished  with  doors  and.  ash-pit 
.like  those  of  the  other  boilers.  .  At  the  lower  comers  of 
-the  thin  sloping  boilers  there,  are  apertures,  closed  by 
stoppers  fastened  by  screws,  which  admit  of  any  sediment 
which  may  have  formed  within  them  being  taken  away, 
as  it  will  naturally  descend  to  their  lowest  extremities. 
.  The  third  and  last  boiler  described  is  composed  entirely 
of  the  flat  thin  baohlike  boilers ;  but,  besides  the  four  of 
,them  which  form  its  two  sides,  end,  and  top,  two  more, 
,that  intersect  each  other  at  right  angles,  pass  diagonally 
across  its  upper  portion  inside,  so  as  to  resemble  in  their 
.section  a  St.  Andrew's  cross :  and  a  row  of  vertical  tubes 
rises  up  in  the  middle  of  the  grate,  lengthways,  from  the  ash- 
pit,, to  join  them  at  their  Une  of  intersection.  The  vertical 
.boilers  at  the  sides  descend  below  the  grate  as  well  as  the 
.tubes ;  or,  what  comes  to  the  same  conclusiou,  the  fire-grate 
is  placed  between  the  two  side  boilers  a  foot  or  two  above 
their  bottoms,  and  is  divided  longitudinally  by  the  row 
of  tubes,  which,  however,  have  spaces  between  them,  that 
admit  the  heat  and  air^o  pass  freely  on  all  sides.  The 
whole  apparatus  is  enclosed  in  brick-work,  with  flues 
round  the  sides,  opening  into  a  chimney,  and  the  fire- 
place and  ash-pit  have  their  doora  the  same  as  the  others. 
The  interaecting  thin  boilers,  within  the  box-like  space, 
formed  by  the  others,  divides  that  space  into  four  longi- 
tudinal compartments,  the  lowest  of  which  is  the  fire- 
place. From  this  the  heat  and  smoke  pass  round  at  the 
end  into  the  division  at  the  left  hand,  and  from  that  by 
the  front  into  the  compartment  at  the  right  hand,  from 
which  they  proceed  through  the  upper  compartment,  and 
under  the  horizontal  boiler  at  top,  to  the  flues  outside  the 
vertical  side,  boilers,  and  from  thence  to  the  chimney. 
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All  theM  bt>flers  coimfaiinicaie  with  eitfell  ^iRflr  bjf  tAl% 
Which  permit  the  water  and  fsteam  to  more  i^oiu  bM  16 
tiie  bthef  without  interruption,  Thfe  parts  of  the  %id^ 
boilers  which  are  beneath  the  fife-phice  have  apertaAn^ 
With  screwed  stoppers,  ai  their  lower  corners  in  frtet,  9ok 
the  removal  of  sediment ;  and  of  the  row  of  terticd  tdbek 
all  communicate  with  one  horizontal  tube  at  th^r  lowet* 
^nds,  which  is  likewise  famished  With  a  screw  Btop{M; 
by  taking  off  which  a  passage  may  be  afforded  for  ettraei^ 
ing  obstructions. 

The  machinery  connected  with  the  steain-engiiie>  de- 
acribed  at  the  end  of  the  specification^  cotisilats  principally 
Df  a  large  iron  quadrant,  that  serves  initead  of  a  beam, 
placed  vertically  in  the  plane  of  the  working  cyfinde^, 
with  its  angle,  where  its  gudgeon  Is  fixed,  oh  a  levd  wiA 
the  bottom  of  the  former.  The  lower  and  ttorizontel  piit 
of  this  quadrant  is  prolonged  into  two  arms,  one  of  Which 
passes  to  each  side  of  the  working  cylinder,  where  they 
are  jointed  to  vertical  rods,  that  descend  from  a  croib 
piece  placed  on  the  top  of  the  pistoti  rod,  to  which  eTosk 
piece  they  are  also  jointed  ;  and  from  the  upper  end  ef 
the  upright  side  of  the  quadrant,  a  horizontal  rod  passed 
to  the  crank  of  a  fly  wheel,  which  rod  is  jointed  at  eadk 
end,  so  as  to  admit  of  the  requirra  motions. 

The  alternately  reversed  vertical  motion  of  the  piston  rod 
will,  by  this  means,  give  a  similar  motion  to  the  horizontal 
rod,  so  as  to  cause  the  fly  wheel  to  revolve,  and  work  the 
engines  connected  with  its  axle  ;  on  which  axle  an  eccen- 
tric wheel  is  placed,  by  which  the  sliding  valves  of  the 
steam-engine  are  opened  and  closed  in  the  usual  manner. 

The  patentee  mentions  that  he  considers  the  first  boiler 
described  best  adapted  for  steam-boats,  and  the  third 
sort  more  calculated  for  mills,  or  stationary  operations. 


The  great  complication  of  the  boilers  of  the  patentee 
Vould  make  them  extremely  expensive  in  their  first  60st, 
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iAiMcuit  to  H)^9l\t,  bt  ijioroughly  to  clean  out,  afad  very 
Uai)l6  to  leaks  and  deringement. 

^o  ttnderstand  more  precisely  their  faature,  we  should 
consider  the  thin  flat  hoilers^  or  portions  of  the  boiling 
apparatus,  separately  From  the  tubular  part^  as  their  qua- 
lltiigis  kie  extremely  different.    These  flat  boilers  would  ISe 
liable  to  have  their  sides  forced  asunder  by  the  steam, 
and  burst,  their  length  and  straightness  giving  the  steam 
die  same  tnedianical  aid,  in  thfe  respect,  that  a  irei^ 
-toeeives  in  pressing  down  a  long  hofriaontal  cond  or  chain, 
to  the  5enM  of  \thieh  it  is  appended,    tt  is  true  that  the 
tubular  boilers  are,  on  the  contrary,  calculated  to  with- 
stand great  internal  pressure  from  the  steam,  but  that  would 
not  in  any  manner  prevent  the  flat  boilers  connected  with 
them  from  giving  way ;  while  they  themselves,  from  their 
immediate  contact  with  the  burning  fuel,  would  have  their 
sides  rapidly  oxided  and  corroded.  , 

The  many  circulations  of  the  heat  and  smoke,  or  hot 
vf4>our  from  the  fuel,  through  the  numerous  passages  con- 
trived for  them  in  these  complicated  boilers^  would  Only 
have  the  effect  of  making  the  water  boil  somewhat  mof^ 
quickly  in  the  first  instance,  but  after  this,  would  add 
little  to  its  temperature^  as  it  is  evident  that  every  foot  of 
space  through  which  this  vapour  passed  beyond  that  in 
which  it  would  naturally  have  given  ofi^  the  excess  of  its 
heat,  above  212%  to  the  water  (which  is  no  great  distance) 
would  be  traversed  to  no  purpose,  as  it  must  ultimately 
pass  from  the  boiler  at  least  as  hot  as  the  water  within  it. 
We  should  also  take  into  account,  that  combined  heat  call 
he  very  little  transmitted,  either  sideways  or  downwards, 
and  that  multiplying  passages  for  such  transmissions 
solely,  must  occasion  a  waste  of  a|^paratas,  and  increase  bf 
derangements  and  repairs. 

It  will  be  a  question,  how  far  the  change  of  position 
from  the  upright  to  the  horizontal,  and  the  more  numerous 
lateral  communications,  can  exemprthe  tubular  fire-cage 
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of  the  patentee  from  being  identified  witk  the  tubular  £re- 
cage  boiler  of  Mr.  Theodore  Paul,  to  whom  a  patent  was 
.granted  in  May,  1824,  of  which  an  account  is  given  in 
vol.  1.  p.  190,  of  our  present  series  ;  at  the  end  of  wUch 
will  be  found  some  further  observations  on  tubular  boilen, 
to  which  we  beg  leave  to  direct  the  attention  of  our  readers. 


tFaUni  granted  to  WitUAkTvKSEK,  ofWtnslow,  CkeMre,  Saddkr, 
and  WithiAU  Mo8%i>Aht,qfPark'itfrct,  OrosvenoT'^guarf,  Mid- 
dUsex,  Coaeh-'maker,  fir  an  improvement  on  eoUars  fir  drm^t 
horses.    Dated  April  9,  18S5. 

• 

Of  this  collar  the  wale  is  to  be  first  made  of  stifi*  leather, 
and  to  be  stufied  with  straw,  and  is  to  have  a  piece  of 
leather  attached  along  its  side,  to  which  the  cloth  is  to 
be  fastened  that  is  to  form  the  cover  of  the  rest  of  the 
collar,  which  cover  is  to  be  stuffed  with  rye  straw.  It  is 
in  the  shaping  of  this  latter  part  that  the  chief  point  of  the 
contrivance  consists^  that  is  to  be  secured  by  this  pateo^ 
and  which  is  declared  in  the  specification  to  be  effected 
by  bringing  '^  the  stuffing  round  on  the  inside  of  the 
collar  so  as  to  cover  it»  by  which  a  tension  is  obtained 
that  prevents  the  collar  from  bending  backwards,  aod 
affords  a  soft  or  elastic  resisting  surface,  to  bear  against 
the  neck  aiid  shoulders  ^of  the  horse."  The  inside  of  this 
body  part  of  the  collar  is  to  be  laid  over  with  a  layer  of 
curled  hair,  and  over  that  another  layer  of  corded  flocks 
is  to  be  placed,  and  the  whole  is  to  be  covered  with  soft 
leather,  to  be  fastened  on  by  pasting  and  sticking,  as 
commonly  done ;  and  the  finishing  of  all  its  parts  is  then  to 
be  performed  in  the  manner  usually  practised  for  collars  of 
the  description  required.  A  front  and  back  view  of  this 
collar,  and  a  cross  section  of  its  thickest  part,  is  given  iti 
the  drawings  vi^ch  accompany  the  specification. 
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Brevet  d^Invewiion  for  fifteen  yeatMy  grunted  to  Madame  Chadveau^ 
of  MoniUnMf  Widow,  for  a  new  manner  of  mamfKiuring  rice  from 
potatoee*    DaUd  August. 1^  1806. 

The  potatoes^  after  beiqg  taken  out  of  the^  water  (in 
which  they  have  been  boiled,  we 'suppose),*  are  left  to 
drain  for  a  night,  after  which  they  arie  taken  in  lumps^ 
and  forcibly  passed  through  a  brass  cullender  or  sieve, 
held  above  a  tin  plate  or  tray,  having  abdrderround  it 
about  an  inch  high.  The  substance  of  the  potatoes 
pressed  through  the  cullender  falls,  like  snow,  on  the  tin 
tray,'  and  is.  permitted  to  fill  it  as  high  as  the  top  of  the 
border. 

The  trays  filled  in  this  manner  are  carried  to  an  oven^ 
which  should  be  equally  hot  as  for  bread.  When'  the 
substance  is  done  enough  will  be  known  by  its  becoming 
detached  from  the  trays ;  then  it  is  to  be  drawn  from  the 
oven,  and  beaten  a  little  in  a  large  mortar ;  and  when  it 
is  reduced  to  bits  about  the  thickness  of  a  macaroon,  it  is 
to  be  passed  into  a  mill  of  the  sort  used  in  making  snuff, 
where  the  pieces  are  divided  unequally.  The  matter  having 
undergone  this  sort  of  grinding,  is  passed  through  different 
sieves^  to  divide  it  into  rice  of  three  species  of  thickness, 
and  into  rice  flour. 


The  idea  of  preparing  potatoes  in  this  manner  originated^ 
we  believe,  with  M.  Pictet,  of  Geneva.  In  the  Journal 
of  the  Lyceum  of  Arts  of  Paris,  in  1796,  M.  Grenet  has 
given  an  account  of  a  good  process  for  obtaining  granu- 
lated potatoes,  copied  from  that  of  the  professor  mentioned, 
and  has  described  a  very^  convenient  apparatus  for  the 


343  Frencf^  patents, 

purpose ;  a  print  of  which,  with  a  translation  of  the 
count  of  the  process,  will  be  found  in  the  third  yolume  of 
our  first  series* 

The  process  might  be  advantageous  for  preparii^  a 
useful  and  wholesome  article  for  sea  store,  that  would  keep 
better  than  common  potatoes,  and  not  be  liable  to  vege- 
tate ;  but  as  for  the  notion  of  converting  potatoes  iate 
rice,  or  into  ilour,  or  into  any  thing  else  extraneous  to 
their  nature,  which  has  been  so  often  propoted,  fre  be- 
lieve it  to  be  entirely  chimerical,  and  either  to  ori^aate 
T^i\  self-deception,  or  in  a  culpable  intention  of  adi|lteratiii||p 
rice  with  an  article  made  to  resemble  it  in  s.oine  respecti^ 
but  which  possesses  nothing  of  its  delicacy  and  freedom 
from  flavour,  and  contains  much  mpre  'm^cila||i|ieu« 
matter,  and  much  less  of  a  fariiiaceoa^  i^ture« 

We  think  M.  Grenet's  process  in  all  respef^tiy  jb^tte^ 
ihan  that  of  Madame  Chauve^u,  e?ccept  as  fe^prds  tha 
baking ;  though  it  is  most  probable  that  a'  stove  wqh14 
dry  the  granulated  potatoes  better  ^han  any  QV^n^  and 
wi^  V^^qk  less  risk  of  either  burI^n|^  o|r  ^oon^fmfi  t^qfi. 


Brevet  itinvention  for  Jive  years,  granted  to  M>  Boivik,  tf  Ar£f» 
for  a  meih>9def  making,  witi  the  akm  if  the  heUy  9f  the  eiOOf  jljk, 

.  called  MargattCj  tranepareni  Uanei,  tmUaiing  thou  of  hem,  pmpw 
for  the  eonstruetum  of  k^ntems,  a^d  fir  the  %fe  of  tigh^-Jkoifsat^ 
Dated  September  7,  1816. 

The  material  with  which  these  transparent  leaves  are 
made  is  taken  from  the  belly  of  the  cuttle  fish,  commonly 
called  the  margatteg  in  which  is  found  the  cuttle  fish  bone 
employed  in  the  arts.  This  fish  is  very  common  on  the 
coasts  of  France,  and  particularly  on  those  of  the  ancient 
province  of  Brittany. 

In  the  time  of  peace  the  English  catch  these  fish  in  the 


fQWft  of  h^^.jf^  Awgugtj  a  time  wh^Ji  it  Ja  easy  ic^ 
{If  ppi|r^  tiiem  )|i.  abun<}apcQ  ^  ^t  all  other  s^asppii  il^y  ^a)^ 
fXk]y  be  had  with  difficulty^  a,ad  w  i^maU  c][i|autities. 

THE  MODE  OF  PROCEEDING. 

After  having  takea  off  the  ekia  of  the  belly  of  the  puttl^ 
fish,  which  is  commonly  of  the  thicknees  of  a  finger^  the 
pieces  obtained  are  directly  washed  in  sea  water,  and  left 
|o  dvy*  In  this  state  they  are  ^ofl  to  the  touch,  except  at 
the  inside^  which  has  more  consistence,  and  is  to  form 
il^e  leaf;  ^t  the  end  of  some  days,  when  it  is  warm  wea-r 
iher,  they  become  soft  \  then  they  are  piled  iip  in  ^asksi 
in  which  they  may  be  preserved  for  some  time. 

To  form  them,  many  tubs  or  backs  will  be  necessary, 
in  which  they  are  to  be  washed  with  soft  water,  which 
must  be  continually  renewed,  until  they  become  clear; 
and  it  is  only  after  the  most  perfept  washing  that  they 
are  rendered  transparent. 

When  they  are  very  clean,  they  are  hung  up  in  a  stove, 
Where*  they  are  kept  much  extended  by  hooka,  of  wood 
or  of  iron ;  then  the  stove  is  smartly  heated  to  melt  the 
grease  from  them,  and  in  proportion  as  this  grease  di^ 
minishes,  they  become  thin  and  transparent. 

When  the  leaves  are  thus  deprived  of  their  fat,  they 
alia  soaked  in  clear  water  for  some  days;  they  soften, 
and  if 'they  stfll  contain  any  grease,  they  are  again  put  iii 
the  ^tove.  These  operations  ^e  repeated  until  th^  leavea 
are  (hin  enough,  and  are  not  brittle,  which  is  effected  by 
melUng  and  completely  removing  the  grease. 
.  The  size  of  the  leaves  vary  as  the  fish  is.  larger  ev 
smaller. 

To  make  them  stiff,  and  give  them  a  fine  polish,  .they 
are  pressed  between  well  polished  plates  of  copper,. after 
having  laid  over  them  a  varnish  composed  of  turpentine, 
prepared  with  spirit  of  wine. 

This  preparationls  made  by  melting,  over  hot  embers, 
or  on  the  water  bath,  turpentine  in  spirit  of  wine,  which 
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becomes  evaporated  by  the  heat,  tlien  it  is  paned 
through  linen,  to  render  the  varnish  clear  and  pure  ;  tad 
if  in  the  mixture  of  the  turpentine  and  spirit  of  wine  some 
pieces  of  horses'  hoofa  be  dissolved,  the  leaves  of  cuttk 
fish  skin  will  acquire  an  odour  of  horn,  which  they  will 
even  preserve  while  they  are  being  burned. 


The  last' direction,  relative  to  the  horse  hoofii»  must  not 
be  taken  literally,  as  they,  in  fact,  could  not  be  dissolved 
in  this  mixture ;  but  perhaps  the  infusing  them  in  it  may 
have  the  effect,  which  at  any  rate  is  in  no  way 
where  deception  is  not  intended. 


LIST  OF  NEW  PATENTS. 


JoHK  BiLLiNGHAM,  of  Norfolk-stieet,  Strand,  civil 
engineer,  for  an  improvement  or  improvements  in  the  con* 
struction  of  cooking  apparatus. — ^Dated  April  18,  1K26.-- 
(Two  months  to  enrol  specification.) 

James  Rowbotuam,  of  Great  Surrey<*&treet,  Bladi- 
friars  Road,  Surrey,  hat  manufacturer,  and  Robcbt 
Lloyd,  of  No.  71,  Strand,  for  a  certain  method  of  pr^ 
paring,  forming,  uniting,  combining,  and  putting  togetiier, 
certain  materials,  substances,  or  things,  for  the  porposeL 
of  being  made  into  hats,  caps,  bonnets,  cloaks,  coatSi 
trowsers,  and  for  wearing  apparel  in  general,  and  .vaiioas 
other  purposes. — ^Dated  April  18,  1826. — (Six  months^) 
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No.  XII.  JUNE,  1826. 


SfieyUaHim  of  ike  Faieni  grainied  to  Jossph  Fabbt,  ofLheMs  Inn 
"  FkUt,  Middlesex,  Ciml  Engineer,  for  an  imprwement  in  lamps* 
Dated  July  16,  1885. 


WITH  AN  ENGRAVING. 


TO  all  to  whom  these  presents  sh&Il  come,  See.  &c. 
Ntno  know  yty  that  in  compliance  with  the  said  proviso, 
I,  the  said  Joseph  Farey,  do  hereby  declare  that  the 
nature  of  my  said  invention,  and  the  manner  in  which  the 
same  is  to  be  performed,  are  particularly  described  and 
ascertained  in  and  by  the  sheet  of  drawings  hereunto  an- 
nexed, and  by  the  following  description  thereof,  (that  is 
to  say)  :— ^My  improvement  in  lamps  consists  in  applying 
the  direct  action  of  a  descending  weight,  or  the  direct 
action  of  a  spring,  to  press  upon  and  diminish  the  capa- 
city of  the  oil  chamber  or  reservoir,  which  contains  the 
store  of  oil,  or  other  fit  inflammable  fluid,  with  which  the 
flame  of  the  lamp  is  to  be  maintained.  In  order,  by  means  of 
such  compressure  and  diminution  of  the  capacity  of  the  said 
oil  chamber  or  reservoir,  to  express  or  force  out  the  oil  or 
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other  fluid  therefrom,  and  raise  it  through  the  supply  pipe, 
and  cause  it  to  exude  slowly  through  a  small  and  properly 
adjusted  hole  at  the  upper  end  of  such  supply  pipe,  so  as 
to  abundantly  feed  and  supply  the  wick  or  burner  of  the 
lamp.  The  said  oil  chamber  or  reservoir  may  be  placed 
in  the  pedestal  or  base  of  a  table  lamp,  or  in  the  usual 
situation  for  the  reservoir  of  any  other  kind  of  lamp, 
whereof  the  oil  chamber  is  on  a  lower  level  than  the  flame 
of  the  virick  or  burner ;  and  such  oil  chamber  or  reservoir 
may  be  a  bag  of  leather,  or  any  other  flexible  material  or 
fabric,  with  a  moveable  top  or  bottom,  or  it  may  be  com- 
posed of  or  lined  with  metal  of  any  kind,  and  fitted  with  a 
moveable  stopper  or  piston.  The  said  oil  chamber  or 
reservoir  being  in  either  cave  adapted  to  admit  of  enlarge- 
ment or  diminution  of  its  capacity,  in  order  to  fill  it  with 
the  store  of  oil  or  other  fluid  in  the  first  instance,  and  to 
afterwards  express  that  oil  or  other  fluid  gradually  from  it, 
to  supply  the  burner.  The  quantity  of  oil  or  other  fluid 
thus  supplied  being  more  than  is  consumed  by  the  flame, 
the  surplus  is  returned,  through  a  waste  pipe,  to  a  store 
case  surrounding  the  aforesaid  oil  chamber  or  reservoir, 
and  the  oil  or  other  fluid  collected  in  such  store  case  may, 
from  time  to  time,  be  retiiraed  or  drawn  infeo  the  oil 
chamber  to  fresh  charge  the  same,  by  oply  drawing  up 
the  aforesaid  compressipg  weight  or  ^ing,  which  i$  ap- 
plied to  act  upon  the  moveable  top  or  bottom  of  the  siud 
oil  chamber  or  reservoir. 

Fig.  1  (PI.  XII.)  represrats  a  sectional  view  of  one  of  my 
improved  lamps,  wherein  ajl^a  represents  the  oil  chamberor 
reservoir  for  oil,  consisting  of  a  flexible  cylindrical  bag  of 
leather,  or  other  fit  mateiial,  as  impervious  and  insensible 
to  the  a(^on  of  oil  as  may  be ;  this  bag,  a,  being  mftde 
up  in  a  cylindrical  form,  by  an  oil-tight  seam,  and  the 
bottom  and  the  top  of  this  cylinder  of  leather,  or  other 
flexible  material,  being  retained  and  pinched  in  an  oil- 
tight  manner  between  two  conic  surfitces  of  brass,  or  other 
fit  metal,  marked  b  9,  which  will  be  fiirther  mentioned 
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herein,  c  c  are  a  series  of  circnlar  weights,  of  lead  or 
other  fit  metal,  perforated  in  their  centres  so  as  to  slip 
freely  on  to,  and  be  retained  in  their  places,  by  the  tabular 
stem,  D  n,  affixed  to  and  rising  up  from  the  metal  top,  b, 
of  the  bag,  a.  The  tabular  stem,  n,  has,  soldered  or 
otherwise  fixed  on  its  top,  a  perforated  cap,  a,  tiiron^ 
the  perforation  in  which  cap  there  freely  slides  the  cylin- 
drical stem  or  lower  part,  s  e,  of  the  rack  p.  The  said 
oylmdrical  stem,  n,  being  fanisbed  at  bottom  with  a 
button  or  head^  6,  by  means  of  which  button,  b,  acting 
against  the  cap,  a,  the  said  tntk,  f,  is  ensMed,  by  the 
action  of  its  pinion,  o,  and  of  its  milled  thumb  heads, 
H  Hy  to  dmw  up  the  said  weights,  c,  and  to  distend  or 
again  enlarge  Ihe  capacity  of  the  bag  Ap  when  Ihe  opera* 
tion  IB  required  of  charging  or  filling  the  said  bag  with 
oil ;  which  said  charging  of  tbe  bag  is  eflSsoted  out  of  the 
3tore  eaae,  1 1 1,  &c.  made  almost  in  the  fonn  of  a  wine 
bottle,  of  tinned  iron  or  of  any  fit  metal,  tightly  aeUared 
or  otherwise  jointed,  and  made  oil<>tight  in  all  parts  ez« 
o^t  its  top,  on  which  there  is  affixed  the  oil  tray,  k  k  ; 
through  a  hole  in  the  bottom  of  which  oil  tray,  k,  the 
vadc,  r,  freely  passes*  It  has  also  the  waste  hole,  d,  in 
its  bottom,  for  letting  oil  dowa  into  the  stere  case,  i ; 
through  it  there  also  passes  the  supply  pipe,  k,  which 
wiU  be  forther  mentioned  herein:  and  ^n  the  said  oil 
tray  bottom  there  is  also  affixed,  and  rises  up  therefrom, 
the  waste  pipe,  l  l^  which  has  a  screw  plug,/,  in  its  top ; 
sirhich  screw  plug  is  eometimes  removed,  when  a  suj^ly 
of  oil  for  the  lamp  is  to  be  poured  (from  a  foed  can)  through 
the  said  waste  pipe,  l,  which  has  a  hele^  c,  in  its  side 
within  the  tray,  for  letting  out  the  oil,  and  permitting  it 
to  drop  through  the  waste  hole,  d,  into  the  said  store  case, 
I ;  or,  at  other  times,  as  eonvenienoe  may  dictate,  the 
supply  of  oil  for  the  store  case,  i,  is  poured  at  once  from 
the  feed  can  through  the  waste  hole,  d,  and  a  cork  or  ^ 
stopper  is  applied  occasionaUy  to  stop  this  hole.  The  oil 
lirqm  the  store  case^  i,  i^  admitted  iMo  the  hag>  a,  through 
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the  bag  valve,  m,  daring  the  drawing  np  of  the  weights^ 
c,  and  the  distending  of  the  bag,  as  has  already  been  men- 
tioned herein ;  and  the  oil  is  again  expelled  from  the  said 
bag.  A,  through  the  supply  pipe,  N  K  N  n  n,  by  the  action 
of  the  said  weights,  c^  or  of  a  spring,  as  will  be  further 
mentioned  herein. 

The  escape  of  the  oil  from  the  top  of  the  said  supply 
pipe,  N,  into  the  oil  cup,  t  t  (shown  also  detached  in  fig. 
4),  and  the  further  progress  of  the  oil  to  the  wick  tabes, 
o  o  o  o,  being  regulated  by  an  exceedingly  fine  or  small 
hole,  gj  either  drilled  through  the  top  of  the  screw  plug 
in  the  top  of  the  said  supply  pipe,  n,  or  else,  for  securing 
this  delicate  hole  from  external  injury,  and  to  prevent  the 
occasional  spirting  up  the  oil  therefrom,  a  deep  notch  is 
filed  in  the  side  of  the  said  screw  plug,  and  the  small  hole 
is  drilled  up  into  this  notch.  A  strainer  of  fine  gauze  is 
stretched  and  tied  over  the  lower  end  of  this  screw  plug, 
in  order  to  prevent  the  entry  of  dust  or  impurities,  which 
might  choak  the  small  hole. 

The  oil  thus  supplied  to  the  said  oil  cup  (through  the 
small  hole,  g),  flows  to  the  wick,  through  holes  or  slits 
in  the  outer  one,  A  A,  of  the  wick  tubes,  o,  in  the  ordinaiy 
manner  of  Argand's  lamps,  and  the  waste  or  superabundant 
oil  escapes  from  the  said  oil  cup,  t,  through  the  apertvrei 
i»  in  the  screw  plug,  /,  in  the  top  of  the  said  waste  pipe, 
L.  The  hole,  t,  sho^d  be  on  a  somewhat  higher  level 
than  the  said  holes  or  slits  in  the  outer  wick  tube,  A,  in 
order  that  some  oil  may  always  rest  in  the  oil  cup,  for  the 
perfect  supply  of  the  wick. 

The  pipes  l  and  n  act  as  supports  for  the  burner  and 
its  apparatus ;  and  beihg  each  furnished  with  a  tight 
fitting  screw  collar  or  union  joint,  p  p,  they  can,  by  this 
means,  be  detached  whenever  the  cleaning  or  reparation 
of  the  lamp  may  render  this  necessary.  Studs  are  affixed 
upon  these  pipes  l  and  n  (but  not  shown  in  the  drawing), 
which  support  the  axis  of  the  pinion  g  ;  or  this  axis  may 
be  supported  at  q  q,  nearer  to  the  pinion.    After  the  ope* 
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ration  of  drawing  up  the  weights,  c,  by  means  of  the 

pinion,  q,  and  the  rack,  r,  the  pinion  is  to  be  turned  the 

contrary  way,  in  order  to  lower  the  rack,  and  prevent  its 

causing  any  obstruction  to  the  free  current  of  air  within 

the  circular  wick  tubes,  o  ;  the  cylindrical  stem,  e,  and 

button,  b,  of  the  rack  for  this  purpose,  sliding  freely  down 

into  the  tubular  stem,  d,  which  is  attached  to  the  bag 

top,  as  already  mentioned,    qq  is  the  glass  chimney. 

The  metallic  bottom^  b  b,  of  the  bag,  standing  on  the 

short  or  stub  feet,  ft  ft,  is  fastened-down  to  the  bottom,  i  t» 

of  the  oil«tight  store  case  by  two  screws  (which  are  seen 

also  in  figs.  2  and  3),  and  the  heads  of  these  screws  are 

rendered  oil-tight  by  means  of  small  cups  of  tin,  //,  sol* 

dered  over  them.    The  inner  bottom,  m  in,  of  the  outer  or 

ornamental  case  of  the  lamp,  supports  on  similar  stub  feet, 

fin,  the  bottom  of  the  said  store  case,  i,  and  a  pair  of 

8crew:s  serve  in  like  manner  for  attaching  the  whole  to» 

gether :  but  this  attachment  of  the  parts  of  my  lamp  may 

be  made  in  any  other  fit  and  convenient  manner. 

Fig. 2  is  a  section,  and  fig. 3  apian,  which  are  intended 
for  more  clearly  showing  the  manner  in  which  the  bottom 
of  the  bag,  a,  is  pinched  and  held  between  the  outer  cone, 
B  (by  means  of  the  screws,  PPP)f  ^^^  ^^^  inner  cone>  s, 
composing  the  metallic  bottom  of  the  said  bag.  The 
vpper  end  of  the  bag  is  secured  to  its  top  in  a  similar 
manner.  The  partial  collapsing  of  the  middle  parts  of  the 
bag,  A,  during  the  drawing  up  of  the  weights,  c,  occa-^ 
stoning  an  imperfect  filling  of  the  bag  with  oil,  may  be 
prevented  by  using  within  the  bag  a  helically  coiled  wire, 
having  one  of  its  ends  attached  to  the  metallic  top,  and 
the  other  attached  to  the  bottom  of  the  said  bag.  Instead 
of  a  cylindrical  bag  with  metallic  ends,  such  as  has  been 
described  herein,  the  ends  of  a  leathern  or  other  bag  may 
be  sewed  or  tied  up,  in  any  fit  and  oil-tight  manner,  for 
the  oil  chamber  of  my  improved  lamp,  or  the  skin,  the 
bladder,  or  other  vessicular  parts  of  animals,  may  be  used 
for  the  like  purpose. 
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Fig.  5  represents  the  mode  of  applying  the  direct  afitioii 
of  the  descending  weights^  c  c  (such  as  have  beea  akeady 
described  herein)|  within  the  metallic  cylinder,  aaaa, 
truly  formed  and  polished  inside,  in  order  to  cauae  tht 
piatoui  u  u>  to  press  upon  and  diauili  A  the  oil  chamheTy 
u  u,  A  A^  beneath  it,  and  fount  up  the  oil  therefrom  throngh 
the  supply  pipe,  n  n  K  n,  and  its  small  regulatiiig  hole  at 
top,  for  the  supply  of  the  burner  of  my  imfuroYed  lamp,  as 
already  has  been  described  herein,  ami  a«  the  Gorrespend- 
ing  letters  of  refereaoe  on  the  same  or  similar  parts  in  tiie 
several  figures  will  serve  to  explaiow  The  piston^  ii  n,  is 
furnished  with  a  cupped  leather  disk,  1 1,  both  abov€  and 
below  it,  in  order  the  better  to  secure  an  air  and  oil-tig^ 
fitting  during  the  drawing  up  and  during  the  sinking  down 
of  the  said  piston»  When,  instead  of  weights,  springs  are 
used  for  pressing  down  the  moveable  tops  of  my  oil  ehaiar 
bers,  A  A  A  A,  or  IT  u,  A  a>  in  iSgs.  1  and  5,  the  said  spriogpi 
may  take  their  purchase  or  abut  against  the  contradifig 
parts  of  the  store  cases,  1 1 ;  and  when  such  springs  set 
upwards,  they  may  take  their  purchase  against  the  bottoms 
of  the  said  store  cases,  1 1 ;  and  so  in  case  c^  springt; 
either  spiral,  helical,  or  otherwise^  being  used  to  coaar 
press  an  end  or  a  side  of  an  oil  chamber^  in  <mler  to  fount 
up  oil  therefrom  through  a  supply  fupe^  audits  small regth 
lattng  hole  for  the  supply  of  my  improved  lamps^  sudi 
springs  may  take  their  purchase  against  the  corresponiiag 
end  or  side  of  the  suiTOunding  store  cases ;  or  in  any  other 
fit  manner  may  such  springs  be  counter-acted,  and  be 
wound  up  or  bent* 

Lastly,  my  claim  under  the  hereinbefore  in  part  recited 
patent  is,  for  applying  the  direct  action  of  a  descending 
weight,  or  the  direct  pressure  of  a  spring,  to  the  raking 
up  of  oils,  or  oth^  inflammable  flnids^  in  sufficient  quan- 
tities, regulated  by  the  smallnesa  of  the  holes  tfarou^ 
which  such  oil  or  fluid  has  to  pass  in  its  ascent  to  the 
wicks  of  my  im|>roved  lamps. 

In  witness  whereof,  &c.  &c. 
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Specification  of  the  Patent  granted  to  Geo&ox  Diggles^  of  CdUege* 
street,  Westminsterj  Middlesex,  Gentleman,  Jbr  an  improved  bit  for 
riding  hones,  and  fir  horses  used  in  single  and  doubk  harnest* 
Dated  August  19^  18S3. 

WITH  AN  SNORAVINGU 

TO  ftll  to  whom  these  presents  shall  come,  &c«  &o. 
Novf  kmm  ye,  thai  in  compliance  with  the  said  proviso^ 
I^  the  said  George  Diggles,  do  hereby  declare  that  the 
nature  of  my  said  invention,  and  in  what  manner  the  same 
is  to  be  performed^  are  particularly  described  and  ascer- 
tained in  and  by  the  drawings  hereunto  annexed^  and  the 
fioUowing  description^  (that  is  to  say)  :-^ 

The  ordinary  mode  of  driying  from  the  curb  is  often 
attended  with  serious  inconveniaice^  from  the  inritatiou 
eceasioned  by  a  continual  action  of  the  leverj  which  fre^ 
quently  lacerates  the  mouth  of  the  hgrse,  and  so  much 
distresses  him  as  to  cause  a  rejection  of  his  food,  and 
aometimes  to  injure  his  jaw  bone*  The  constant  use  of 
the  curb  renders  the  mouth  callous,  and  in  case  of  a  false 
step  the  check  loses  much  of  its  effect  cm  a  journey ;  the 
mouth,  being  kept  partially  open»  becomes  parched,  and 
in  dusty  weather  annoyed  by  dust,  tending  to  the  injury 
of  the  animal^s  health  and  spirits. 

My  improved  bit  is  therefore  designed  to  operate  in  the 
Same  way  as  a  common  bit  with  a  curb  chain,  for  ordinary 
riding  or  driving,  and  also  to  afford  the  ready  means  of 
ttEerting  a  very  considerable  purchase  upon  the  horse's 
mouth  when  occasion  shall  require  it,  without  getting  off 
the  horse,  or  dismounting  from  the  carriage.  This  im- 
provement consists  in  a  sliding  piece,  with  a  ring  attached 
to  each  cheek  of  the  bit,  to  which  ring  the  riding  or 
driving  rein  is  to  be  connected  in  the  usual  way ;  and 
when  it  is  found  necessary  to  exert  a  considerable  force  in 
curbing  the  horsei  the  pulling  of  the  rein  will  draw  the 
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slider  to  or  towards  the  bottom  of  the  cheek  of  the  bit, 
and  give  an  increased  leverage  thereto. 

Fig.  6  (PI.  XII.)  of  the  annexed  drawings  represents  a 
horse's  head,  with  the  improved  bit,  as  it  would  appear  on  a 
side  view  in  the  ordinary  driving  or  riding  position.  The 
dotted  lines  show  the  position  of  its  parts  when  the  rein  is 
pulled  with  considerable  force.  Fig.  7  is  a  front  view  of 
the  improved  bit,  and  the  following  figures  are  parts  of 
the  bits  detached.  Fig.  8  exhibits  the  side  of  the  bit,  in 
the  position  shown  by  the  dotted  lines  in  fig.  6,  and  the 
following  description,  referring  to  figs.  6,  7,  and  8,  will 
render  the  improvement  perfectly  intelligible. 

a  is  the  driving  or  riding  rein,  attached  to  the  ring  ft, 
which,  instead  of  being  fixed  to  some  particular  part  of 
the  cheek  of  the  bit  (as  is  the  usual  way),  is  in  this  im- 
proved bif  attached  to  a  sliding  piece,  c.    A  spring,  df 
acts  upon  the  sliding  piece,  and  keeps  itand  the  spring, 
b,  up  to  that  part  of  the  cheek  which  is  near  the  month 
piece,  ee,  (as  seen  in  fig.  7);  and  the  purchase  of  the 
lever  at  this  point  being  small,  the  driving  or  riding  run 
will  act  in  the  same  manner  as  the  ordinary  rein  attached 
thereto ;  but  when  it  becomes  necessary  to  exert  an  ex- 
traordinary power  upon  the  horse's  month,  the  rein,  a, 
being  pulled  back  with  considerable  force,  will  cause  the 
cheek  of  the  bit  to  move  out  of  the  perpendicular  position, 
and  the  sliding  piece,  c,  with  the  ring,  to  slide  downward 
towards  the  lower  part  of  the  cheek,  as  seen  in  fig.  8,  and 
also  by  the  dotted  lines  in  fig.  6.    To  prevent  the  ring  and 
slider  from  beiug  drawn  too  low,  a  stop,  z,  is  to  be  placed 
on  the  bit  used  for  a  saddle  horse,  but  the  bar  at  the 
bottom  of  a  driving  bit,  as  shown  in  fig.  7«  operates  as  a 
stop.    By  these  means  the  rider  or  driver  has  obtained  so 
much  purchase  upon  the  mouth  that  the  animal  will  yield 
to  the  pressure  of  the  curb ;  but  as  Uie  tension  of  the  rein 
is  relaxed,  the  cheek  of  the  bit  resumes  its  finil  position, 
and  the  spring,  d,  draws  up  the  sliding  piece,  c,  with  the 
ring,  b,  and  rein,  a,  to  their  ordinary  plaoes,  as  in  fig*  6. 
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Having  described  the  operation  of  the  improved  bit,  I 
proceed  to  show  the  construction  of  its  several  parts. 
Near  the  upper  extremity  of  each  cheek,  ff,  I  affix  a 
piece,  g,  which  I  call  the  cap»  shown  in  two  positions, 
detached,  at  figs.  9  and  10.    Iliis  cap  may  be  made  fast  to 
the  cheek  by  screws,  rivets,  or  otherwise*    On  the  under 
aide  of  the  cap  a  piece  projects,  with  a  hole  perforated 
through  it,  and  into  this  hole  the  upper  end  of  the  flat 
Jkhelical  spring,  d,  is  passed,  as  shown  in  fig.  11.    At  the 
lower  end  of  this  spring  a  swivel,  i,  is  attached  (shown  by 
itself  in  fig.  12),  and  to  the  swivel  the  sliding  piece,  c,  is 
connected  by  a  small  screw.    (Both  the  latter  are  shown 
in  fig.  13.)    In  order  to  enclose  the  spring,  and  shield  it 
from  dirt  and  dust,  a  cover  or  box,  k,  in  figs.  6,  7,  and  8, 
is  placed  on  each  cheek  of  the  bit,  which  cover  or  box  is 
also  shown  detached  in  fig.  14.    For  the  convenience  of 
occasionally  oiling  or  exchanging  the  spring,  this  cover  or 
box,  k,  is  made  to  slide  up  and  down  in  grooves,  formed 
in  the  opposite  edges  of  the  cheeks,  in  the  manner  shown 
at  /,  in  fig.  1 5 ;  or  the  cover  or  box,  instead  of  sliding  in 
grooves,  may  be  fastened  to  the  edges  of  the  cheeks  by 
screws,  to  be  taken  out  and  replaced  as  occasion  may  re* 
quire.    The  grooves  are  made  in  the  upper  parts  of  the 
cheeks,  widened  so  as  to  form  the  back  of  the  box  or 
cover  for  the  spring ;  and  as  this  widened  part  extends 
only  the  length  of  the  spring  in  its  quiescent  state,  and  of 
part  of  the  swivel  (being  less  than  half  the  whole  length 
to  the  stop  in  the  cheek  of  the  riding  bit,  or  to  the  bar  of 
the  driving  bit),  it  follows  that  the  cover  may  be  taken 
off  as  well  when  slided  down  in  the  grooves  as  when  un- 
screwed, and  the  upper  end  of  the  spring  may  then  be 
withdrawn  from  the  hole  in  the  cap,  g,  and  by  taking  out 
the  screw  of  the  sliding  piece,  c,  the  spring  may  be  re- 
moved, cleaned,  and  replaced,  or  another,  of  greater  or 
less  dastic  force,  substituted,  as  circumstances  may  require. 
When  these  improved  bits  are  used  with  double  hamessi 
I  recommend  t^e  sliding  pieces  which  act  upon  the  inner 
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cheeks  of  the  bite  to  be  in  the  form  shown  in  fig.  16, 
hering  the  ring  on  the  side  of  the  inner  sliding  piece  of 
each  horse's  bit,  for  facilitating  the  draft  of  the  crow 
reins. 

By  the  above  explanation  I  conceive,  that  the  nature, 
principles,  eonstruction,  and  advants^es  of  my  improTed 
bit,  will  be  fidly  explained  ;  bat  I  wish  it  to  be  nnderstood 
that  I  do  not  confine  myself  to  any  particular  dimensions, 
and  am  aware  that  several  parts  may  be  slightly  varied 
without  deviating  from  the  principle  of  my  invention ;  and 
I  do  not  claim  the  mechanical  contrivances  above  de» 
scribed  as  new  in  themselves,  but  only  as  applied  to  a  bit ; 
which  contrivances  being  perfectly  new,  to  the  best  of  my 
knowledge  and  belief,  and  never  before  used  in  this 
kingdom,  I  hereby  claim  aft  my  patent  right,  and  the  ex- 
elusive  use  of  the  same. 

In  witness  whereof,  &c.  Sec 


Specification  of  the  Patent  granted  to  Ricbaad  EvanSj  of  Bread" 
street,  Cheapside,  London,  Wholesale  Coffee  Dealer,  for  a  method 
or  process  of  roasting  or  preparing  coffee,  and  other  vegetable  tuJh 
stances,  with  improvements  in  the  machinery  emplo^d,  such  process 

•  and  machinery  being  likewise  applicable  to  Me  drying,  distUbHon, 
oMd  decomposition  qf  other  mineral,  vegetable,  and  animal  subsianees ; 
together  with  a  method  of  examining  and  regulating  theproceu  whilst 
such  substances  are  esposed  to  the  operations  before^mentioned*  Dated 
February  28,  1824, 

WITH  AN  ENORAVINO. 


TO  all  to  whom  these  presents  shall  come,  &c.  ftc. 
Now  know  ye,  that  in  compliance  with  the  said  proriso, 
I,  the  said  Richard  Evans,  do  hereby  declare  the  natnre 
of  my  said  invention  to  consist  in  abstracting  the  aqueems 
and  acidulous  particles  from  coffee  without  volatilizing 
the  essential  or  other  oils  contained  or  formed  therein, 
which  said  invention  is  performed  by  means  of  certain  im* 
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proved  madunery  hereinafter  deaccabecL  Ajid  in  farther 
oompliance  with  the  said  proviso,  I,  the  aaid  Richard 
Evans,  do  hereby  describe  my  said  improved  machiaery, 
and  the  manner  in  which  I  perform  my  said  process  there- 
with, by  the  following  description  thereof,  reference  being 
had  to  the  drawing  annexed,  and  the  figures  a&d  letters 
marked  thereon  (that  is  to  say)  :->-« 

DESCBIPTION  OF  THE  DBAWINQ« 

Fig.  17  (PI.  XIL)  represents  an  end  elevation  of  part  of  my 
said  improved  machinery,    a  is  a  fire,  or  common  fttmace 
bars,  bailt  np  in  brick  :  b  is  the  chimney  to  the  same :  c  is  a 
hollow  vessel,  cylindrical,  or  of  any  convenient  form, 
which  hereafter  I  will  call  and  refer  to  as  the  roaster, 
made  of  sheet  iron  or  other  suitable  material,  sin^e  or 
double,  (that  is)  if  cylindrical,  one  cylinder  within  the 
other,  turning  on  axes  which  rest  on  bearings  at  each  side 
of  the  briok«work.    d  is  a  small  spur  wheel,  attached  to 
Que  axis  of  the  roaster,  and  e  is  a  large  cogged  wheel, 
working  into  it,  which  large  wheel  is  fixed  to  a  shaft, 
which  shaft  is  intended  to  give  motion  to  the  apparatus^ 
or  to  any  series  of  roasters  that  may  be  required,  and 
which  shaft  I  therefore  call  the  motion  shaft,    f  is  a  cover 
of  sheet  iron,  or  other  metal,  which  shuts  down  over  the 
roaster,  to  prevent  the  escape  of  heat  from  the  fire,  and 
moves  on  hinges  at  a»    As  I  principally  apply  my  said 
invention  to  the  roasting  of  cofiee,  I  shall  confine  myself 
in  the  following  description,  in  the  first  instance,  to  the 
manner  of  performing  this  particular  process.    This  figure 
then  represents  the  general  appearance  of  what,  for  this 
particular  purpose,  I  shall  call  a  coffee  roaster.    It  is  well 
known  that  when  raw  coffee  is  put  into  a  closed  vessel, 
over  the  fire,  a  steam  or  vapour  is  instantly  generated^  and 
the  main  object  of  this  invention,  as  applied  to  roasting 
totBee,  is  to  let  this  sleam  escape  without  allowing  tl^ 
oil  to  become  volatiKzed.  Fig*  18  represents  a  front  section 
of  my  said  invention^  showing  how  this  is  effeeted.    The 
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axes  of  the  roaBter,  c^  are  hollow^  and  do  not  pass  through 
the  roaster,  but  are  fixed,  one  at  each  end  of  it,  by  means 
of  flanges,  ee.    Through  the  axis  I  introduce  a  copper,  at 
other  hollow  tube,  h,  which  should  extend  into  the  roaster 
about  two-thirds  of  its  length,  and  should  be  perforated 
with  a  number  of  small  holes,  and  closed  at  the  inner  end. 
This  tube  serves  as  a  chimney  to  carry  off  the  steam  be- 
fore-mentioned.   Through  the  axis,  k,  I  introduce  a  rod, 
L,  with  a  cayity,  f,  at  one  end,  and  a  handle,  g,  at  the 
other.    This  is  what  1  call  an  examiner;  the  cavity  is 
always  filled  with  coffee,  and  when  drawn  out  with  the 
cayity  upwards,  which  by  this  arrangement  may  be  done, 
as  will  be  seen,  without  stopping  the  rotation   of  the 
roaster,  shows  the  exact  progress  made  in  the  roasting  of 
the  coffee,  and  its  precise  colour,    p  is  a  ledge  in  the 
inside  of  the  roaster,  to  disturb  the  coffee,  and  is  similar 
to  those  used  in  the  common  coffee  roaster ;  but  r  b  are 
two  diagonally  placed  ledges,  which  constitute  a  part  of 
my  said  improvements,  since,  from  their  novel  position, 
they  disturb  the  coffee  much  more  effectually,  and  keep 
constantly  turning  over  the  berries  or  other  substances 
from  the  sides  into  the  centre,  where  the  greatest  heat  is 
generally  kept  up,  and  thus  exposes  all  the  contents,  by 
turns,  to  the  same  temperature.    The  use  of  the  standard, 
8,  and  die  handle  near  it,  will  be  described  in  the  next 
figure.    The  cover,  f,  is  omitted  both  in  this  figure  and 
in  fig.  1 9,  in  order  to  make  the  drawing  less  confused. 
Fig.  19  is  a  front  elevation  of  my  said  invention,     v  is  a 
trap-dt>or  opening,  through  which  to  pour  the  material 
into  the  roaster,  and  empty  it  again  when  roasted,    w  is 
the  fire  or  furnace  door :  3^  is  a  swivel  or  ring,  turning  in 
an  axis  on  which  the  axis,  a,  of  the  roaster  turns,  and  is 
used  for  the  following  purpose  (that  is  to  say) : — ^Whea 
the  coffee  is  of  a  proper  colour,  and  fit  to  remove  from  the 
fire,  the  end,  k,  of  the  roaster,  c,^  raised  in  the  direction 
of  the  arrow,  and  turned  completely  over,  describing  the 
arcj  xz,  when  the  azis^  k,  will  come  exactly  into  the 
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bearing  on  the  upper  part  of  the  standard,  s,  the  axis,  o, 
being  supported  in  the  nog  at  x«    When  in  this  situation, 
if  no  motion  can  be  given  by  the  aforesaid  motion  shafts 
tbe  crank  handle,  shown  in  this  figure,  must  be  applied 
to  the  square  on  the  end  of  the  axis,  k,  beyond  the  spur 
wheel,  D,  and  thus  the  roaster  is  to  be  kept  rotating 
(though  off  the  fire),  till  the  coffee  is  emptied  into  a  vessel, 
to  be  conveyed  to  a  skiff  or  proper  place  to  be  cooled. 
Fig.  20  is  a  separate  view  of  the  examiner.    Fig.  21  is  a 
plane  copper  tube,  not  pierced  with  holes,  and  small 
enough  to  slide  easily  into  the  tube,  h,  for  a  purpose 
hereinafter  explained.    This  tube  should  be  open  at  both 
ends.    Fig.  22  is  a  representation  of  the  tube,  j,  when  slid 
into  the  tube,  h*    Having  now  described  the  various  parts 
of  my  said  improved  machinery^  I  will  next  proceed  to 
describe  the  process  to  be  efiected  by  means  thereof,  as 
regards  the  roasting  of  coffee.    The  apparatus  being  ar- 
ranged as  shown  in  fig.  18,  the  tmp  door,  v,  must  be 
opened,  and  through  it  the  roaster,  c,  must  be  filled  half 
or  two*thirds  full  of  raw  coffee.    Then  shut  tbe  door,  and 
a  fire  having  been  lighted  in  the  furnace  below,  put  the 
motion  shaft  in  action.    By  this  means  the  roaster  should 
be  gently  turned  round,  and  very  soon  a  dense  steam  or 
vapour  will  be  seen  to  issue  through  the  axis  o.    This 
will  continue  for  some  time,  and  when  it  begins  to  become 
unctions  or  dry,  the  plane  tube,  j,  should  be  partly  slided 
into  the  tube,  h,  and  by  this  means  the  holes  in  the  tube, 
H,  will  be  partly  stopped  up,  and  this  tube,  j,  should  be 
pressed,  further  in,  from  time  to  time,  as  the  steam  becomes 
less  dense. .  There  is  one  particular  period  of  the  opera* 
iion  which  can  only  be  learned  by  jMractice,  when  the 
aqueous  and  acidulous  particles,  or  what  by  the  action  of 
the  fire  becomes  acidulous  or  acetous,  having  been  evapo* 
rated,  the  oil  contained  or  formed  in  the  coffee  will  begin 
to  volatilize,  and  escape  by  the  same  passage  as  the  steam, 
and  in  the  form  of  vapour ;  and  it  is  at  this  critical 
moment  that  the  tube,  j,  should  be  pressed  partially  or 
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qaite  into  the  tube^  h,  thus  lesBening  or  prereating  any 
fiirther'  escape  of  the  oil,  and  qaickeniiig  the  operation. 
One  mode  bj  which  I  have  been  able  to  ascertain  this 
critical  point  of  time,  when  the  oil  begins  to  rolatilizey 
has  been  by  holding  a  piece  of  common  slate  before  the 
end  of  the  tube,  h,  when  so  long  as  water,  sap,  acidalons 
or  other  vapour  only,  escapes,  it  condenses  on  the  slate, 
and  shows  itself  to  be  such ;  and  as  soon  as  oil  escapes^ 
it  also  condenses,  and  is  equally  distinguishable  by  its 
ordinary,   greasy,    and    glutinous    properties.     At  tiiii 
critical  moment  before  alluded  to,  and  some  time  pre- 
viously, the  examiner*  should  be  consoUed,  to  aecerCaiii 
tiie  state  of  the  colour  <^  the  coffee,  and  other  signsi 
which  practice  only  can  teach,  indicative  of  the  jxoper 
degree  of  roasting  being  effected.    When  this  degree  is 
obtained,  the  roaster  should  at  once  be  turned  over  on  ts 
the  standard,  s,  aa  before  described,  and  by  means  of  the 
handle,  or  some  other  contrivance  connected  with  the 
motion  shaft,  the  roaster  should  be  kept  in  motion  until 
the  codSee  is  discharged  into  a  vessel,  to  be  conveyed  to 
the  cooler,  and  a  fresh  supjdy  of  raw  coffee  put  into  it; 
and  the  process  renewed  as  before.    It  should  heie  be 
obseived,  that  the  examiner  serves  as  a  safety  valve  ia 
ease  of  accidents,  when  all  the  holes  in  the  tube,  h,  vtt 
stopped  up  by  the  introduction  of  the  tube,  j,  and  for  this 
reason,  therefore,  it  should' be  allowed  to  move  freely  ia 
and  o«t  of  the  axis,  k,  and  should  not  be  fastened  in. 
Now  whereaa  by  means  of  connecting  machinery,  a  series 
of  any  number  of  the  aforesaid  apparatus  for  roasting 
coffee,  or  other  porposes,  may  be  arranged  on  the  prin* 
ciple  hereinbefote  described;  and  it  is  obvious  that  the 
improved  machinery  hereinbefore  described  is  equally 
applicable  to  malting  and  drying  of  com,  as  al^o  to  tlM 
purposes  of  distillation  and  decomposition  of  miaeial, 
vegetable^  and  animal  substances ;  but  that  for  which  I  pro- 
pose tomasntain  exclusive  right  and  privilege  is,  tbeinqproved 
machiaaryi  as  hereinbefore  described^  to  be  ptrttculaiiy 
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applicable  to  roasting  coffee^  whether  the  same  be  applied 
to  that  or  other  purposes ;  and  which  said  improved  ma- 
chinery I  do  hereby  declare  to  consist  of  the  following 
inoLprovements  (that  is  to  say) : — First,  in  the  hollow  axles 
G  and  K ;  secondly,  the  tubes  h  and  j ;  thirdly,  in  the 
diagonal  ledges  r  r  ;  and  lastly,  in  the  examiner  l,  which 
serves  the  double  purpose  of  examiner  and  safety  valve. 
And  such  improved  machinery,  for  the  purpose  aforesaid, 
and  applicable  to  the  other  purposes  aforesaid,  beings  to 
the  best  of  my  knowledge  and  belief,  entirely  new,  and 
never  before  used  in  these  kingdoms,  I  do  hereby  declare 
this  to  be  my  specification  of  the  samey  and  that  I  do 
verily  believe  this  my  said  specification  doth  comply  in 
all  respects  fully,  and  without  reserve  or  disguise,  with 
the  proviso  in  the  said  in  part  recited  letters  patent  cod» 
tainedy  wherefore  I  do  hereby  claim  to  maintain  exclusive 
right  and  privilege  to  my  said  invention. 
.  In  witness  whereof,  &c.  &c.  &c. 


l^pHifiGoUon  of  the  PaUwt  granted  to  Trom  ab  Hakcock^  of  GosweU 
Mews,  (Hd^rett,  St.  Luke's,  Middleseg,  PateiU  Cook  Manufsehtrer, 
for  an  improvement  or  improwements  in  the  prepmration^  or  in^ 
process  of  making  or  manufacturing,  of  ropes  or  cordage,  ami  other 
articles,  from  hemp,  flax,  and  other  fibrous  substances*  Dated 
March  15;  1825. 

TO  all  to  whom  these  presents  shell  come,  8cc.  &c« 
Haw  know  ye,  that  in  compliance  with  the  said  proviso, 
I,  the  said  Thomas  Hancock,  do  hereby  declare  that  the 
nature  of  my  said  invention,  asid  the  manner  in  which  the 
same  is  to  be  performed,  is  described  and  ascertained  as 
fqllows  (that  is  to  say)  :-*->The  nature  of  my  said  improve- 
ment or  improvements  in  the  preparation  or  in  the  process 
of  nuJiing  or  manufacturing  of  ropes  or  cordage,  and  other 
articles,  from  hemp,  flax,  and  other  fibrous  substances, 
consista  in  the  mixing  or  covering  the  said  fibrous  sub* 
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stanceSi  when  they  are  fonned  into  yams,  strands,  ropeSf 
or  cordage,  or  wooUeq,  cotton,  or  silk  threads,  with  a 
liquid  which  I  shall  hereinafter  more  particolarly  describe, 
so  as  to  render  the  said  substances,  when  formed  into 
ropes,  cordite,  or  other  articles,  less  liable  to  injury  from 
air  or  moisture,  and  thereby  increasing  their  durability. 
The  liquid  I  use  for  the  purpose  hereinbefore  mentioned 
is  brought  into  this  country,  and  is  said  to  be  the  juice 
obtained  from  certain  trees  which  grow  in  several  parts  of 
South  Americai  the  East  Indies,  and  other  places  abroad. 
It  is  stated  in  Mr.  William  Nicholson's  Translation  of 
Tourcroy's  Oeneral  System  of  Chemical  Knowledge,  that 
this  juice  is  obtained  in  South  America,  from  a  tree  called 
the  Hevoea.    The  juice  or  liquid  I  have  made  use  of  was 
obtained  from  South  America,  and  from  my  own  experi- 
ence I  find  that  the  said  juice  or  liquid,  when  exposed  to 
the  open  air  in  the  sun,  or  in  a  warm  room,  becomes 
inspissated  or  dried,  and  then  forms  a  substance  exactly 
resembling,  and  which  I  believe  to  be  identically  of  the 
same  nature,  and  to  possess  the  same  properties,  with  the 
substance  manufactured  into  bottles,  and  other  articles, 
and  well  known  by  the  names  of  caoutchouc  or  India 
rubber,  or  elastic  gum.    Iji  colour  and  consistence  the 
said  juice  very  much  resembles  cream.    The  appilication 
of  the  said  liquid  to  the  aforesaid  fibrous  substances, 
when  formed  into  yarns,  strands,  ropes,  or  cordage,  or 
woollen,  or  cotton,  or  silk  threads,  is  easily  effected,  and 
to  this  end  I  employ  a  process  (as  being  a  convenient 
one)  exactly  similar  to  that  employed  by  rope*makers  in 
making  tarred  ropes,  or  in  saturating  the  strands  of  the 
rope  with  tar,  and  which  process  is  well  known  to  persons 
employed  in  rope-making,  with  this  difference  only,  that 
I  employ  the  said  liquid  instead  of  the  tar,  but  the  said 
liquid  is  not  heated,  and  the  strands,  yarns,  or  threads, 
must  be  separated  whilst  in  their  wet  state,  or  they  will 
become  more  or  less  united.    If  it  is  wished  to  increase 
the  quantity  of  the  Uquid  on  the  yams,  threads,  or  roppa. 
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I    eflbct  this  by  repeated  coatings^  until  the  required 

thickness  is  obtained^  laying  it  on  always  just  before  the 
previous  coating  is  quite  dry^  and  keeping  them  separated. 
The  substances  having  been  thus  saturated  or  coated 
with  the  liquid,  I  then  place  them  in  a  warm  room,  or 
in  the  open  air,  until  the  evaporable  part  of  the  liquid 
has  been  completely  dissipated.  I  lastly  declare  that  my 
invention  consists  in  the  application  of  the  liquid  herein- 
before described  to  ropes  or  cordage,  and  other  articles, 
such  as  woollen,  yarn,  silk,  and  cotton  thread,  or  to  ropes, 
cordage,  strands,  yams,  or  threads  made  from  other  fibroM 
substances,  so  as  to  render  the  ropes,  cordage,  strands, 
y^ms,  or  threads,  less  liable  to  injury  from  exposure  to' 
air  or  moisture. 

Li  witness  whereof,  8cc. 


A  very,  interesting,  paper  has  been  published  by  Mr. 
Faraday,  in  the  last  Number  (XLI.)  of  the  Journal  of  the 
Royal  Institution,  on  caoutchouc  in  its  primary  state,  or 
liquid  sap)  as  first  drawn  from  the  tree  or  vine  which  pro- 
duces it,  and  the  inspissation  of  which  affords  it  as  we  are 
accustomed  to  use  it. 

This  liquor  is  a  pale  yellow,  thick,  creamy-looking  sub- 
stance, with  a  disagreeable  acescent  odour,  like  that  of 
putrescent  milk,  a  very  little  heavier  than  water,  and 
which  also  resembles  milk  in  being  coagulated  by  air,  al- 
cohol, and  acids;  but  the  alkalies  produce  no  effect  on 
it  but  the  causing  it  to  evolve  a  very  fetid  odour,  and  heat 
causes  it  to  coagulate.  The  coagulated  part  is  the  same 
when  dry  as  the  solid  caoutchouc,  and  in  no  respect  differs 
from  that  produced  by  the  natural  separation  of  the  liquor. 
But  the  principal  novelty  in  Mr.  Faraday's  paper  consists 
in  the  discovery  made  by  Mr.  Hancock,  as  stated  in  his 
specification,  that  the  liquid  caoutchouc  may  be  washed 
by  agitation  with  water,  so  as  to  be  entirely  deprived  of 
colour ;  after  which,  on  being  dried,  it  is  perfectly  trans* 
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ps^entj  wI^q]^  s^ppears  b^^t  iu  a  palate  ^tei^th  of  m  iouak  in^ 
thickneft$,  and  i(  then  res^iQbles  a  piece,  of  c\ea^  fi^ong 
jelly.  It  iq  also  remarkable,  th,at  body  co|la^r8,  rubbed 
very  fine  with  water,  an^d  mixed  with  the  Uquid  caoutchQuq 
in  a  somewhat  diluted  state,  producec^  on  coaguUtiozu 
perfectly  coloured  specimens^  as  waa  proved  by  trials  with 
indigo,  cinnabar,  chrome  yaUow,  carmine,  and  lake.  But 
perhaps  a  fact  of  niore  importance  tljiaQ  these  is  the  WSr 
cibility  of  the  liquid  caoutchouc  with  waterj»  with  no  p;thei^ 
change  ^an  mere  dilution,  in  which  state  it  is  m^h  mpn 
effgily  preserved ;  pojrtioi;is  of  it  left  over  water  fpr  tw^Fe 
months  underw^i^t  no  cl^ange,  except  the  productioja  of  a 
flight  fihn  on  its  surface,  and  wer^  stiU  aa  mi^ible  with 
water  as  at  first,  and  when  coagulated  equally  elaijtio* 

1000  parts  of  the  liquid  caoutohaucy  or  original,  f^, 
were  found,  by  Mr.  Ftu^day,  to  contain — 

(Solid)  Caoutchouc 317-0 

Albuminous  precipitate  • .  •  * 19*0 

Bitter  colouring  matter,  a  highly  azotated  sub*  1 
stance  (y  ieldiing  a  strong  odour  of  amq^oni^)  >  7 1*3 

Wax .•••••J^ 

Substance  soluble  in  water,  not  in  alcohol.  #  •  .^  29*0 
Water..*. • 663-7 

1000- 

« 

Afr.  Faraday  concludes  hii^  pap^r  by  the  followiqg  ^ii^« 
meration  o(f  puJiidications  relative  to  cao\ttchouc,,  tQ  which 
we  have  added  s^  few  other  references. 
1751.  Dj^  la  Con d amine,  on  an  Elastic  Heain,  $c.  du* 

covered  at  Cayenne,  by  M.  Fresman.    jfem*  de 

VAcad.  Royale,  1761,  pp.  17,  319. 
1763.  MM.  Hbrisant  and  MACQu^it,  on  Solution  of 

Caoutchouc.    Mem.  de  I* Academic,  1763^  p.  49l 
1768.  Macquer,  on  dissolving  Caoutchouc,  8(c.    ifea^ 

de  VAcad.  1768,  pp.  68,  208. 
1781.  BERNARn,  Memoir  on  Caoutchouc^  8cq.    Jwrmi 

de  Phynque,  vol.  xvii.  p.  266. 
1790.  FouRCROY,  on  the  Sap  furnishing  Elaajlic  Chim. 
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4,nn.  dc  Ckm.  voL  xi.  p.  22^ ;  B/ep^tory  of  Jirts, 

vol.  yiii.  p.  445 ;  and  Connais,  Ckim.  vol.  yii^  p.  36. 
1791.  Grqssart.  on  making  Instruments  of  Gum  Elastic, 

Sec.    Ann.  de  Chim,  vol.  xi.  pu  143 ;  also  Repertory 

of  Arts,  vol.  i.  pp.  70,  131. 
FABBRONi^onSolution  of  Caoutchouc  in  repeatedly 

rectified  Petroleum.  Ann,  de  Chim,  vol  xi.  p.  195, 

xii.  15$. 
PELLETiKRjiOn Solution of  i^lasticGum  in  Sulphuric 

E^^r,    Mem,  de  VInstitut.  vol.  i.  p.  56  i  also 

Rejfcrtory  of  Arts,  vd.  xi*  p.  285. 
1801.  HowisoN,  on  the  Elastic  Gum  Vine  of  Prince  of 

Wales's  Island,  and  of  Experiments  on  its  Milky 

Juice,  and  Purposes  to  wliiich  it  may  be  applied. 

Asiatic  Researches,  vol.  v.  p.  157. 
RoxBURG.  Vfr.  botanical  DesQiiption  of  Urceolfi 

Elastica.  or  Caoutchouc  Vine  of  Sumatra  and 

Pulo*pei^g,  and  Comparison  of  ifs.  inspissated 

Juice  with  American  Caoutchouc.    Asiatic  Re^ 

searches,  vol.  v.  p.  167. 
J  803.  Go  UGH,  on  a  Property  of  Caputchoup,  &c^  Man" 

Chester  Memoirs,  N .  S.  vol.  i.  p.  288  ;  also  Rep^ory 

of  A/Fts,  Sec.  Sen  vol.  viii.  pi  105 ;  an^  ^{icholson's 

Phil.  Jour.  vol.  xii.  p.  305. 
11 805.  Simple  Method  of  making  Tubes  of  Cao\it9houc 

vf ithout  ^ther.    JPAi/.  Mag.  y9l.  xxii.  p.  340. 
18^7.  I^UR^Ax's  C^BMisTRY,  vol.  iv.  p.  177,  contipuQ 

a  compendium  of  what  ^f^,  th^i^  ki^own  respecting 

this  substance^ 
The  liquid  caoutchouc  or  sap  for  Mr.  Faraday's  experi- 
ments yas  8U|>plipd  by  Mr.  ^aficpck,  (thp  proprietor  of 
ihe  preceding  patent,  and  of  one  for  a  similar  purpose, 
inserted  in  pur  ^ast  Nupib^r) ;  who  exhibited  a  variety  of 
useful  articles,  nfiade  by  the  union  of  the  liquid  caoutchouo 
and  various  fibrous  and  woven  substances,  at  the  Lecture 
Roooji  of  the  Royal  Institutioi^,  ifhen  the  liquid  sap  was 
first  sent  th^]|;e  b^l^ifg\ ;  ftmong  whic^  furtides  ^e  specimens 
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of  muslin  and  &ilk^  for  cloaks,  See.  rendered  waterproof  by 
this  substance,  excited  peculiar  attention. 

The  most  singular  circumstance  respecting  the  caout- 
chouc sap  furnished  by  Mr.  Hancock  is,  its  being  brought 
over  to  this  part  of  the  world,  for  the  first  time,  in  a  per- 
fect state,  which  appears  to  liave  escaped  the  notice  of 
Mr.  Faraday,  and  its  importance  to  be  unknown  to  the 
proprietor.  .That  which  Mr,  Fourcroy  obtained  in  1790 
was  coagulated  in  the  bottle,  and  the  whitish  liquor  sur- 
rounding the  coagulum  was  insupportably  fetid.  That 
which  Sir  Joseph  Banks  received,'  about  the  same  tuue, 
was  in  a  similar  state,  and  M.  Grossart  mentions  that  Sir 
Joseph  was  not  able  to  procure  a  second  supply,  though 
he  offered  fifty  guineas  for  another  bottle  of  the  liquid. 

It  would  be  very  useful  to  discover  to  what  circumstance 
the  perfection  of  that  received  by  Mr.  Hancock  was  owing, 
which  at  present  appears  not  to  be  known  to. himself. 
Mr.  Faraday  received  it  in  a  common  bottle,  in  which 
nothing  more  was  remarked  but  the  formation  of  a  slight 
film  of  solid  caoutchouc  on  the  surface  of  the  cork,  which 
closed  the  bottle.  It  is,  however,  not  improbable,  that 
the  perfection  of  Mr.  Hancock's  liquid  caoutchouc  may  be 
caused  by  its  being  deposed  in  the  hold  of  the  vessel 
which  brought  it  over,  where  it  could  remain  much  more 
cool  than  in  the  cabin ;  and  where  it  was  likely  to  be 
stowed,  from  its  being  sent  in  a  considerable  quantity,  so 
as  to  form  a  bulky  package  ;  whi^e  the  single  bottles  re- 
ceived by  M.  Fourcroy  and  Sir  Joseph  Banks  were  most 
likely  kept  in  the  cabins,  to  prevent  them  from  being  lost 
or  broken. 

« 

We  are  inclined  to  think  that  the  caoutchouc  is  produced 
by  different  trees  and  plants.  M.  Fourcroy  states  that  it 
exudes  from  incisions  made  in  the  bark  of  the  Hevoea.  Mr. 
Howison  describes  it  as  being  afforded  by  a  vine  or 
climbing  plant,  that  ascends  other  trees  like  ivy;  and 
Dr.  Roxburg  mentions  that  the  urceola  elastica  yields  the 
same  substance,  which  being  also  a  vine,  may  be  the  same 
as  that  found  by  Mr.  Howison. 
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The  countries  where  it  is  produced  are  for  the  most 
pait  inter-tropical ;  Fourcroy  states  it  to  be  procured  in 
Guiana,  and  that  he  had  it  also  from  the  Isle  of  Bourbon, 
Cayenne,  and  the  Brazils.  Mr.  Howison  found  it  in  the 
Prince  of  Wales's  Island ;  Dr.  Roxburg  at  Sumatra  and 
Pulo-penang  ;  and  Mr.  Hancock  obtained  it  from  the 
southern  part  of  Mexico.  The  most  northerly  situations 
that  we  know,  in  which  a  plant  that  furnishes  it  grows, 
are  the  banks  of  the  Red  River,  and  of  the  Arkansas,  near 
the  Mississippi,  which  running  between  latitudes  35  and 
32  N.  give  reason  to  suppose  that  the  same  plant  might 
grow  in  the  southern  extremities  of  Europe  :  and  that,  as 
vast  tracts  may  produce  caoutchouc  where  there  is  a  free 
population,  we  may  receive  it  in  abundance,  uncontami- 
nated  by  the  tears  and  blood  of  our  fellow  creatures  in 
slavery,  which  must  be  the  case  if  the  plant  from  whence 
it  is  procured  be  cultivated  in  the  West  Indies,  as  by  some 
persons  proposed,  without  due  consideration. 

Those  who  desire  to  dissolve  the  solid  caoutchouc  will 
find  good  instructions  for  doing  so,  by  ether,  in  the  pub- 
lications of  M.  Grossart  and  M.  P^lletier  ;  but  if  its  solu- 
tion in  coal  tar  oil  will  dry  perfectly,  as  we  have  heard^ 
it  will  be  preferable  to  those  mentioned,  from  its  greater 
cheapness  and  facility  of  composition. 


Account  of  Methods  proposed  in  1809  by  Mr.  W.   Mu&boch,    of 

Paisley,  Jar  making'  a  Tunnel  beneath  the  Thames* 

Abstracted  from  the  Papers  and  Documents  of  the  **  Thames 

Abchway  Company." 

* 

Three  methods  were  proposed  by  Mr.  Murdoch  for 
this  purpose,  each  of  which  had  two  modifications  with 
respect  to  the  materials  of  which  the  tunnel  should  be 
constructed,  according  as  these  were  to  be  of  masonry,  or 
of  cast  and  wrought  iron. 

The  first  of  these,  which  deserves  notice  for  its  singu- 
larityj  consisted  in  making  two  tunnels,  one  over  the 
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others  and  only  separated  hy  Arch  ^oA.  These  weife  each 
to  be  about  14  feet  wide^  including  a  narrow  iTobtw&y,  hiid 
of  tht^  same  height,  arched  at  to^  With  a  s'emiicittMiIar 
arch,  while  the  bottotn  was  to  be  of  kn  ellij^idcal  Ibrni  id 
the  brick  iAhnel,  ahd  flat  in  that  tif  iroi.  The  sidA  wcite 
to  be  straight,  "iVithout  any  curvature,  and  the  s^paratioh 
in  th^  bKck  Inhhel  was  lb  b6  a  brick  arch,  of  the  sdflie 
thickness  as  the  waHs^  Vhich  was  to  be  27  iiibhed ;  and 
in  the  ii'oh  tannel,  to  be  an  iron  flobr,  supportfed  at  ereiry 
8-1^  feet  by  an  arched  plate  of  cast  iron,  placed  f  etticalljr, 
and  dove-tkiled  at  its  ends,  which  ^nds  weri^  to  be  let 
down  into  doye-tailed  sockets,  ckst  fbrthem  oh  the  ^tat^, 
which  f6hned  the  sides ;  ahd  which  plates  Were  to  \k 
made  with  flanches,  and  bt)ltSed  together  Vrith  f-inch  bol^, 
with  th)e  j6int3  closed  by  irunniAg  melted  Md  between 
them;  und  afteHrards  caulking  dieril. 

The  roads  ib  each  tunViel  wei-6  ohly  to  bb  filled  up  baiely 
to  a  level  over  the  arches,  or  xittter  supptiHs,  thak  as  little 
iroom  as  pbissible  might  be  I6st.  Mr.  Murdoch  tias  added 
here  a  ^lan  ibr  separating  ^^  upper  khd  loWer  passages 
in  l^e  iron  tbnnel  by  a  trick  arch,  biippoited  by  projecting 
pieces,  like  bracketefd  dhelVes,  cieidi  o^  ^^  ^id6  pl&tes. 
In  cases  Where  the  leakage  was  pVincipMljr  from  th6  top, 
this  mode  of  arrangihg  the  tVro  tunnels  might  be  fbond 
worthy  of  consideration,  though  not  so  economical  as  the 
next  method  proposed  by  Mr.  M. 

In  the  second  method  the  two  tunneh  were  to  hm  on 
one  level,  beside  each  other,  and  close  together.  To 
save  materials,  the  roof  was  to  be  supported  in  Ae  Hne 
between  them  by  arches,  leaving  passages  sideways  from 
one  to  the  other.  In  the  cast  iron  tunnel  thes6  arches 
were  to  be  very  flat,  and  to  b^  sustained  by  pillars',  9  feet 
asunder ;  but  in  that  of  brick,  the  arches  Were  to  spnng 
from  the  floor,  which  in  this,  as  in  the  fomier  method; 
was  laid  upon  a  reversed  arch  in  each  tonn^el,  f<)ril(i^  iA 
the  same  manner,  as  were  ialso  the  arches  at  top  \vlnch 
composed  the  roof;    The  topd  of  the  caM  myxi  tuiklteLi  Weri 
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^flo  to  iMe  «tehec^  but  thbir  botto&ois  were  to  be  A&t.  Thb 
roftds  aaad  feotw(iy^>  a(nd  the  dimensions  of  each  tunnel  or 
jMusisftge,  #er&'  to  be  the  same  as  in  those  first  described. 

The  third  method  is  somewhat  similar  to  the  second ; 
but  instead  of  the  tunnel  being  double  all  the  way  through- 
out, it  was  only  to  be  so  at  intervals  of  200  or  300  y&rds^ 
and  that  for  a  space  of  about  60  feet ;  and  at  the  endb  of 
these  side  passages  it  W€»  intended  to  place  bells,  to  give 
warning  when  the  carriages  were  passing  from  them,  to 
prevent  aecidents.  This  tunnel  was  to  bie  either  of  bride 
or  iron,  as  the  others,  to  be  formed  in  the  same  manner, 
and  of  the  same  dimensions  as  they  were.  In  the  drawings 
the  side  passages  of  the  brick  tunnel  are  represented  as 
being  separated  from  the  main  tunnel  by  solid  walls ;  but 
a  not^  sta%es>  that  this  part  may  be  formed  more  econo- 
mically by  arches^  as  in  ike  second  method.  The  drawings 
blso  r^r^sint  those  passages  as  being  alternately  dt  dif- 
feirent  sides,  which  it  is  suppoiied  induced  Mr.  Murdoch 
to  namiis  this  method  a  ^'  Winding  Arched  Tunnel ;"  but 
It  note  stated  here  also,  that  those  passages  may  be  made 
all  at  one  side^  which  would  cahse  it  to  hare  little  or  no 
cohrespondence  wiA  the  above  appellation. 

In  all  the  meAods  pn^osed,  the  road  is  directed  te^ 
rise  I  foot  m  30  from  the  middle  of  the  tunhel ;  but  the 
drawings  represent  it  as  quite  fiat  whUe  beneath  the  river, 
and  having  a  rise  only  at  each  side  when  it  has  passed  its 
limits.  The  tunnel  is  also  shown  in  them  as  being  quite 
opeh  above,  after  having  passed  the  river  a  few  feet,  or 
more  eiactly,  as  terminating  in  that  part  in  an  open  road, 
secured  at  the  sides  by  walls  of  a  proper  shape  and  thick* 
nesB  to  keep  up  the  earth. 

The  iron  tunnel  in  tiie  fii^t  method  is  estimated  at  72L 
the  ruilning  yatd  \  that  in  the  heScoioA  at  50?. ;  ahd  that  in 
the  third  at  30/.  for  material's  alone*,  wheire  it  was  single^ 
kad  at  ^0/;  where  double,  llie  brick  tunnel  in  the  first 
method  is  rated  at  32/.  the  yard ;  that  in  the  second  at  32/. 
also ;  and  thttt  In  the  third  xttethod  at  20/.  for  tiie  fiingle 


part^  ^Dd  42/«  ivhere  it  was :  donbl^y  eieeliiaive  <rf  Ike  a- 
pense  of  siaking,  puddling^  ai^d  draining,  it  Iwri^  been 
iatended  to  puddle  outBide  the  brick*»woprk  witb  play,  be- 
itween  2  and  3  feet  in  thickness.  The  drainii^;  .was  to  be 
.performed  by  a  ^'  auction  pipe/'  extending  from  the  oeiitie 
,of  the  bottom  of  the  tunnel .  to  a  steam-engine  at  its 
caitnuice. 
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chemical  Means. 

By  Sir  Hcm?hky  Datt,  Bart  Pres.  R.  S. 
{^From  the  Philosophical  Transactions  of  the  Royal  Society  of  London.) 

In  two  papers  read  before  the  Royal  Sodety*  I  have 
described  the  effects  of  small  quantities  of  electro-positiYe 
metals  ia  preventing  the  corrosion  or  chemical  changes  of 
copper  exposed  to  sea  water,  and  1  have  stated  that  the 
results  appear  to  be  of  the  same  kind,  whether  the  ex* 
periments  are  made  upon  a  minute  scale  and  in  confined 
portions  of  water,  or  on  la^e  masses  and  in  the  ocean. 

The  first  and  preliminary  experiments  proved  that  the 
.copper  sheeting  of  ships  might  be  preserved  by  this 
me^od ;  but  another  and  a  no  less  important  circumstaoce 
was  .to  be  attended  to, — ^how  far  the  cleanness  of  the 
bottom,  or  its  freedom  firom  the  adhesion  of  weeds  or  shell 
fish,  would  be  influenced  by  this  preservation. 

The  use  of  the  copper  sheathing  on  the  bottom  of  ships 
is  twofold.  First,  to  protect  the  wood  from  destruction 
by  worms  :  and  secondly,  to  prevent  the  adhesion  of  weeds, 
barnacles,  and  other  shell  fish. .  Mo  worms  can  penetrate 
the  wood  as  long  as  the  surface  of  the  copper  remains 
perfect ;  but  when  copper  has  been  applied  to  the  bottom 
of  a  ship  for  a  certain  time,  a  green  coativg  or  rust,  con- 
sisting of  oxide,  submuriate  and  carbonate  of  copper,  and 

*  See  Repertoifi  vol.  xlv.  p.  989,  sod  vol.  xlvi.  p.  350. 
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ooaAKVUite  of  mugneaia,  forms  upon  it^  to  which  w^eds  and 
wiheH  fish,  adhere. 

As  long  as  the  whole  surface  of  the  copper  changes  or 
cQrfode»>  no  a uph  adhesions  can  occur ;  but  when  this 
green  rust  has  partially  formed,  the  copper  below  is  pro- 
tected by  it,  and  there  is  an  unequal  action  produced,  the 
electrical  effect  of  the  oxide,  submuriate,  and  carbonate 
of  copper  formed,  being  to  produce  a  more  rapid  corrosion 
of  the  parts  still  exposed  to  sea  water ;  so  that  the  sheets 
are  often  found  perforated  with  holes  in  one  part  after 
being  used  five  or  six  years,  and  comparatively  sound  in 
other  parts. 

There  is  nothing  in  the  poisonous  nature  of  the  metal 
.which  prevents  these  adhesions.  It  is  the  sohUion  by 
which  they  are  prevented — the  toear  of  surface.  Weeds 
.and  shell  fish  readily  adhere  to  the  poisonous  salts  of  lead 
which  form  iipon  die  lead  protecting  the  fore  part  of  the 
kjeel ;  and  to  the  copper,  in  any  chemical  combination  in 
which  it  is  insoluble. 

In  general,  in  ships  iq  the  navy  the  first  effect  of  the 
adhesion  of  weeds  is  perceived  upon  the  heads  of  the 
mixed  .metal  nails,  which  consist  of  coj^r  alloyed  by  a 
small  quantity  of  tin.  The  oxides  of  tin  and  copper  which 
form  upon  the  head  of  the  nail  and  in  the  space. round  it, 
defend  the  metal  from  the  action  of  sea  water;  and  being 
negative  with  respect  to  it,  a  stronger  corroding  effect  is 
produced  in  its  immediate  vicinity,  so  that  the  copper  is 
often  worn  into  deep  and  irregular  cavities  in  tliese  parts. 

When  copper  is  unequally  worn,  likewise  in  harbours 
or  seas  where  the  water  is  loaded  with  mud  or  mechanical 
deposits,  this  mud  or  these  deposits  rest  in  the  rough  parts 
or  depressions  in  the  copper,  and  in  the  parts  where  the 
different  sheets  join,  and  afford  a  soil  or  bed  in  which  sea 
weeds  can  fix  their  roots,  and  to  which  zoophytes  and 
shell  fish  can  adhere. 

As  far  aa  my  experiments  have  gonoi  small  quantities 
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of  other  ibetalB>  sUck  Its  iroh^  tih>  zinc,  Olr  to«eiii^  te  iAojr 
in  copper,  have  appeared  to  promote  the  fbrtnlttiott  oi  «i 
insoluble  compoUnfd  on  the  Surface ;  and  ^eonfte^aeiitljr 
there  is  much  rieason  to  believe  muat  be  fttvouraUe  to  the 
ttdbesion  of  weeds  and  inBeete. 

I  have  referred  in  my  last  p^per  to  the  oireindBtaaieift  of 
the  carbonate  of  lime  and  magnesia  forming  upioa  aheete 
of  copper^  protected  by  a  q^tiantity  of  iVon  abor^.  -^^ 
part,  when  these  sheets  were  in  hatbour  and  at  rest. 

The  various  ejtperiioeilts  that  I  hav^  ta^^ed  to  be  made 
at  Portsmouth  show  all  the  circuibstances  of  this  kind  ef 
action ;  and  I  have  likewise  elucidated  them  by  experv> 
ments  made  on  a  smaller  scale,  cmd  in  limited  quantities 
of  water.    It  appears  from  tiieise  etperitaients  that  sheets 
of  copper,  at  rest  in  sea  water,  aiWays  iherease  in  weight 
froih  the  deposition  of  the  alkaline  and  eariby  substances^ 
when  defended  by  a  quantity  of  cadt  itxm  under  ^ir  ^ 
their  surface ;  and  if  ih  a  limited  or  confined  quantity  olT 
water,  when  the  proportion  of  the  defending  metal  is  undet 
-r^'     With  quantities   below  the6e  respectively  pro- 
portional for  the  sea,  and  limited  quautities  of  water,  thft 
copper  corrodes ;  at  first  it  slightly  increases  in  weighty 
and  then  slowly  loses  weight.    Thus  a  sheet  of  copper  4 
^t  long,  14  inches  wide,  and  weighing  dibs.  6  oz.,  pro* 
tected  by  i^ir  ^^  ^^  surface  of  cast  iron,  gained  in  ten 
weeks  and  five  days  12  drachms,  and  was  coated  over 
with  carbonate  of  lime  and  magnesia :  a  sheet  of  copper 
of  the  same  size,  protected  by  -y^,  gainbd  only  1  drachm 
in  the  same  time,  and  a  part  of  it  was  green  from  the  ad- 
hering salts  of  copper ;  whilst  an  unprotected  sheet  of  the 
same  class,  both  as  to  size  and  weight,  and  exposed  for 
the  same  time,  and  as  nearly  as  possible  under  the  same 
circamstances,  h&d  lost  14  drachms  :  but  experiments  of 
this  kind,  though  they  agree  when  carried  on  under  pre» 
cisely  similar  circumstances,  must  of  necessity  be  very 
iiteguiar  in  th6ir  results^  when  made  in  difibrent  seas  md 
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eltuatioDSi  being  influenced  by  the  degree  of  ealthess, 
and  the  taatnre  of  the  impregnations  of  the  water,  the 
strength  of  tidid  and  of  the  wavtes,  the  temperature,  fcc; 

In  examining  sheetft  which  had  been  defehded  by  ftihall 
quantities  of  itotk  in  proportions  under  -^  and  above 
T-Jj-j.,  WhetJiet  they  vreire  exposed  alone,  or  oh  th6  sides 
of  boat^y  there  seemed  to  me  ho  'i^dhesions  of  confervse^ 
eitcept  in  cases  wb'er^  th^  oxide  oif  irqh  covered  the  copper 
iihniediately  round  the  protectors ;  ahd  even  in  these  in- 
stances such  adhefsions  were  extreodely  iHfling,  and  might 
bfe  considered  rather  as  the  vegetations  caught  by  the  roug!i 
Burfac6  of  the  oxide  df  iron,  than  as  actually  growing 
upon  it. 

TAI  Ae  nl^onth  of  July  1824  all  the  experiments  had  been 
tried  ih  harbour,  and  in  comparatively  still  water ;  and 
though  it  tould  hardly  be  doubted  that  the  same  principles 
wottid  prevail  in  cases  where  ships  were  in  moti'on,  and  on 
the  i6ceati,  vet  still  it  waii  desirable  to  determine  this  by 
dJFrect  experiment;  and  I  tbok  the  opportunity  of  an  ex- 
piedition  iht^nded  to  ascertain  some  joints  of  longitude  in 
rtie  North  Seas,  and  which  afforded  me  l!he  tke  of  a  steam- 
bokt,  to  make  these  researches.  Sheets  of  c6pper,  care- 
fully weighed,  and  with  different  quailtities  of  p'rotectihg 
metat,  and  tfome  unprotected.  Were  exposed  upon  canvass 
so  as  to  be  electrically  insulated  upon  the  boW  of  the 
steatn-boat ;  and  were  weighed  and  examined  at  different 
periods,  after  being  exposed  in  the  North  Seas  to  the 
action  of  the  water  during  the  most  rapid  motion  of  the 
vessel.  Very  rough  weather  interfered  with  some  of  these 
experiments,  and  many  of  the  sheets  were  lost,  and  the 
protectors  of  others  were  washed  away ;  but  the  general 
results  were  as  satisfactory  as  if  the  whole  Series  of  the 
arrangements  had  been  complete.  It  was  found  that  un- 
defended sheets  of  copper  of  a  foot  square  lost  about  6*56 
grains  in  passing  at  a  rate  averaging  that  of  eight  ihiles  ah 
honr  in  twelve  houis ;  but  a  sheet  having  the  same  sur- 
^ftt^i  defeiidied  by  tatlier  less  than  y^,  tost  6*5  grains ; 
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and  that  like  sheets  defended .  by  ^  and  -^  of 
malleable  iron  were  similarly  worn,  and  underwent  neady 
the  same  loss,  that  of  two  grains,  in  passing  through  the 
same  space  of  water.  These  experiments  (the  results  of 
which  were  confirmed  by  those  of  others  made  during  the 
whole  of  a  voyage  to  and  from  Heligoland,  but  in  which 
during  the  return  the  protectors  were  lost)  show  that 
motion  does  not  affect  the  nature  of  the  limits  and  quantity 
of  the  protecting  metal ;  and  likewise  prove  that,  inde- 
pendently of  the  chemical,  there  is  a  mechanical  wear  of 
the  copper  in  sailing,  and  which  on  the  most  exposed  part 
of  the  ship,  and  in  the  most  rapid  course,  bears  a  relation 
to  it  of  nearly  2  to  4'66. 

I  used  the  very  delicate  balance  belonging  to  the  Royal 
Society  in  these  experiments ;  the  sheets  of  copper  weighed 
between  7  and  8000  grains ;  and  I  was  fully  enabled  to 
ascertain  by  means  of  this  balance  a  diminution  of  weight 
upon  so  large  a  quantity  equal  to  i^  of  a  grain.  It 
was  evident  from  a  very  minute  inspection  of  the  sheet  with 
the  largest  quantity  of  protecting  metal,  that  there  was  not 
any  adhesion  of  alkaline  or  earthy  substances  to  its  surface. 

Having  observed,  in  examining  the  results  of  some  of 
the  experiments  on  the  effects  of  single  masses  of  protect- 
ing metal  on  the  sheeting  of  ships,  that  there  was  in  some 
cases  in  which  sheets  with  old  fastening  had  been  used, 
tarnish  or  corrosion,  which  seemed  to  increase  with  the 
distance  from  the  protecting  metal,  it  became  necessary 
to  investigate  this  circumstance,  and  to  ascertain  the  ex- 
tent of  the  diminution  of  electrical  action  in  instances  of 
imperfect  or  irregular  conducting  surfaces. 

With  single  sheets  or  wires  of  copper,  and  in  small  con- 
fined quantities  of  sea  water,  there  seemed  to  be  no  indi- 
cations of  diminution  of  conducting  power,  or  of  the  pre- 
servative effects  of  zinc  or  iron,  however  divided  or  diffused 
the  surface  of  the  copper,  provided  there  was  a  perfect 
metallic  connexion  through  the  mass.  Thus  a  small  piece 
of  copper^  containing  about  32  square  inches,  was  per- 
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fectly  protected  by  a  quantity  of  zinc  which  was  less  than 
■4  ^^  ^  part  of  the  whdile  surface ;  and  a  copper  wire  of 
several  feet  in  length  was  prevented  from  tarnishing  by  a 
piece  of  zinc  wire  which  was  less  than  -y^zs^  part  of  its 
length.     In  these   cases  the  protecting  metal  corroded 
with  great  rapidity,  and  in  a  few  hours  was  entirely  de- 
stroyed ;  but  when  applied  in  the  form  of  wire  and  covered, 
except  at  its  transverse  surface,  with  cement,  its  protecting 
influence  upon  the  same  minute  scale  was  exhibited  for 
many  days.    A  part  of  these  results  depend  upon  the  ab- 
sorption of  the  oxygen  dissolved  in  the  water  when  its 
quantity  is  limited,  bythe  oxidable  metal,  and  of  course 
the  proportion  of  this  metal  must  be  much  larger  when  the 
water  is  constantly  changing ;  but  the  experiments  seem  to 
show  that  any  diminution  of  protecting  effect  at  a  distance 
does  not  depend  upon  the  nature  of  the  metallic,  but  of 
the  imperfect  or  fluid  conductor. 

This  indeed  is  shown  by  many  other  results* 
A  piece  of  zinc  and  a  piece  of  copper  in  the  same  vessel 
of  sea  water,  but  not  in  contact,  were  connected  by  dif- 
ferent lengths  of  fine  silver  wire  of  different  thickness.  It 
was  found  that  whatever  lengths  of  wire  of  -^^  of  an 
inch  were  used,  there  was  no  diminution  of  the  protecting 
effect  of  the  zinc ;  and  the  experiment  was  carried  so  far 
as  to  employ  the  whole  of  a  quantity  of  extremely  fine  wire, 
amounting  to  upwards  of  forty  feet  in  length,  and  of  a 
diameter  equal  only  to  -^Irtv  ^^  ^^  inch,  when  the 
results  were  precisely  the  same  as  if  the  zinc  and  copper 
had  been  in  immediate  contact. 

Pieces  of  charcoal,  which  is  the  worst  amongst  the 
more  perfect  conductors,  were  connected  by  being  tied 
together,  and  made  the  medium  of  communication  between 
zinc  and  copper,  upon  the  same  principles,  and  with  the 
same  views  as  those  just  described,  and  with  precisely  the 
same  consequences. 

In  my  first  experiments  upon  the  effects  of  increasing 
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the  length  or  diminishiDg  the  mass  of  the  imperfect  or 
fluid  conducting  surface  in  interfering  with  the  presenring 
effects  of  metals,  I  used  long  narrow  tubes ;  but  X  found 
them  very  inconvenient ;  and  I  had  recourse  to  the  more 
simple  method  of  employing  cotton  or  tow  for  this  purpose. 
Several  feet  of  copper  wire,  in  a  spiral  form,  were  con- 
nected with  a  small  piece  of  zinc  wire  of  about  half  an  inch 
in  length.  The  zinc  and  a  portion  of  the  copper  were  in- 
troduced into  one  glass,  and  the  coils  of  copper  wire  were 
introduced  into  other  glasses,  so  as  to  form  a  series  of  six 
or  seven  glasses,  which  were  filled  with  sea  water,  and 
made  part  of  the  s£^me  voltaic  arrangement,  by  being  con« 
necked  with  pieces  of  tow  moistened  in  sea  water. 

It  was  found  in  these  experiments^  that  yihen  the  pieces, 
of  tow  connecting  the  glasses  were  half  an  inch  in  thick* 
ness,  the  preserving  effect  of  the  zinc  in  the  first  gl^s  was 
no  where  diminished,  but  e;Ktended  apparently  equally 
through  the  whole  series. 

When  the  pieces  of  tow  were  about  the  fifth  of  an  ii^ 
in  thickness,  a  diminution  of  the  preserving  effect?,  of  ^. 
zinc  was  perceived  in  the  fourth  glass,  in  which  there,  was 
a  slight  solution  of  copper ;  in  the  fifth  glass  this  r^nlt 
was  still  more  distinct,  and  so  on  till  in  the  sey^th  elass 
there  >vas  a  considerable  corrosion  of  the  copper. 

Whe^i  the  tow  was  only  the  tenth  of  an  inch  in  thipkne^s, 
iifie  prei^erving  effect  of  tl^e  zinc  extended  only  to.  the  third 
glass ;  and  in  each  glass  more  remo^,  the  effect  of  cor- 
rosion wa9  more  distinct,  till  in  the  seventh  gl^s  it  was^ 
nearly  the  same  as  if  there  had  been  no  protecting  metaL 
^U  tixe  chemical  changes  dependent  upon  negative  ^lec* 
tricity  were  successively  and  elegantly  exhibited  in  this 
experiment.  In  the  first  glas^,  containing  the  zincj  there 
was  a  considerable  and  hasty  deposition  of  earthy  and 
alkaline  matter,  and  crystals  of  carbonate  of  soda  adhered 
to  the  copper  at  the  surface  where  it  was  clean  anc}  bright ; 
but  u;l  the  lower  part  i^  was  coated  with  revived  metallic 


ziuc.  In  the  second  glas»  t^e  wire  was  covered  osver  with 
finq  crystals  of  carbonate  of  lime  ;  and  the  same  p^eijio-^ 
menon  of  the  separation  of  carbonate  of  soda  occurred^ 
but  ii^  a  less  degree.  In  the  third  glass  the  wire  was  clean, 
but  without  depositioi^ ;  and  the  presence  of  alkaline 
matter  could  only  be  distinguished  by  chemical  tests.  lu 
the  fourth  glass  the  copper  was  bright,  evidently  in  con- 
sequence of  a  slight  but  general  corrosion,  but  with  a 
scarcely  sensible  deposit.  In  the  fifth  the  deposit  was 
very  visible ;  and  in  the  seventh  the  wire  was  covered  with 
gifeen  rust. 

These  results,  which  showed  that  a  very  small  quantity 
only  of  the  imperfect  or  fluid  condvictor  vfM  sufficient  to 
trapsiait  t^ie  electrical  po;^^^*  oc  to  complete  the  pbain, 
induced  me  tp  try  if  copper  nailed  upoi^i  wood,  and  pror 
tected  merely  by  zinc  or  iron  on  th^.  under  surface,  or  that 
next  the  wood,  would  not  be  defended  from  corrosion. 
For  this  purpose  I  cove,red  a  pi^^  of  wood  with  small 
sheets  of  copper,  a  nail  of  zinc  of  about  the  -^  peu't 
of  tl^  surface  of  the  copper  heij^g  previously  driven  iBto 
the  Mfood :  the  apparatus  was  plunged  in  a  large  jar  of  sea 
ws^ter.    It  remained  perfectly  bright  for  many  weeks ;  and 
when  examined,  it  was  fouii^d  that  the  zinc  had  only 
suffered  partial  corrosion,  that  the  wood  was  moist,  and 
that  on  the  interior  of  tl^e  copper  there  was  a  considerable 
portion  of  revived  zinc,  so  that  the  negative  electricity, 
Vy  i^  operation,  pr9v^d^4  materials  for  its  future  and 
constant  excitement.    In  several  trials  of  the  same  kind, 
iron  wag  used  with  the  same  results ;  and  in  all  these  ex- 
periments there  appeare4  to  be  this  peculiarity  in  the  ap* 
pearance  of  the  copper,  that  unless  the  protecting  metel 
below  was  ii^  very  large  mass,  there  were  no  depositions 
of  calcareous  or  magnesian  earths  upon  the  metal ;  it  was 
dean  and  brig)it,  but  never  coated.    The  copper  in  these 
experiments  wai  ^aile4  soqietimes  upon  paper,  sometimes 
upon  the  mere  wood,  and  sometimes  upon  linen ;  and  the 
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communication  was  partially  intemipted  between  the  ex- 
ternal surface  and  the  internal  surface  by  cement;  bit 
even  one  side  or  junction  of  a  sheet  seemed  to  allow  saf- 
ficient  communication  between  the  moisture  on  the  wider 
surface  and  the  sea  water  without,  to  produce  the  electrical 
effect  of  preservation. 

To  be  concluded  in  the  Supplement* 


Deteription  of  Caet-'iron  Trusses  or  Cradles,  fir  sustaining  deemfedor 

sunken  timbers* 

By  Mk.  Alfsed  Aingbr^  Everett^street,  BusselUsquare. 

From  the  Transactions  of  the  Society  of  Arts^  &c.  Vol.  xlil 

The  large  Gold  Medal  was  presented  by  the  Society  to  Mr.  Ab^ 

for  this  invention. 

WITH  AN  BNORAVINO. 

I  HEREWITH  offer  to  the  Society  models  and  drawinga 
of  various  cast-iron  trusses  or  cradles^  designed  for  the 
purpose  of  supporting  girders,  tie-beams,  or  other  timbers, 
whose  ends  have  become  decayed ;  and  also  for  raising 
and  sustaining  bearers  of  any  sort  which  have  sunk  in  the 
middle.  Before  describing  any  of  these  particularly,  I 
will  detail  the  circumstances  which  led  to  their  invention, 
and  to  the  successful  application  of  one  of  them  in  a  case 
of  considerable  difficulty. 

During  the  repairs  performed  in  the  past  year  to  the 
church  of  St.  Mary  Aldermary,  in  the  city  of  London,  ooe 
of  those  erected  by  Sir  Christopher  Wren,  it  was  dis- 
covered that  nearly  all  the  timbers  of  the  roofs  or  flats 
ever  the  aisles  had  become  infected  with  the  dry  rot,  some 
of  them  so  much  decayed  by  it  as  to  have  lost  all  bearing 
on  the  walls,  and  to  have  suffered  a  partial  decomposition 
through  their  whole  length.  Their  removal  would  have 
involved  the  destruction  of  a  highly  enriched,  groined,  and 
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pannelled  ceiling,  whose  restoration  would  have  cost 
probably  five  thousand  pounds,  and  the  ribs  and  cradling 
of  which  (themselves  in  some  parts  almost  perished)  were 
immediately  suspended  from  the  decayed  and  decaying 
beams. 

To  secure  these  beams,  therefore,  not  merely  without 
removal,  but  with  as  little  cutting  and  violence  as  possible, 
became  an  object  of  considerable  importance.  To  have 
bolted  pieces  of  timber  to  their  sides,  as  is  commonly 
practised,  would  have  been  altogether  useless,  for,  by  that 
plan,  the  weight  is  made  to  rest  on  a  bearing  equal  only 
to  the  size  of  the  bolts,  which  would  have  cut  through  or 
crushed  the  fibreless  and  disintegrated  matter  to  which 
the  ends  of  the  beams  had  become  reduced.  Independently 
of  which,  it 'is  evident  that  the  support  afforded  by  one 
piece  of  timber  bolted  to  the  side  of  another  depends  on 
the  resistance  offered  by  each  of  them  to  opening  6r 
splitting  in  a  line  with  one  or  more  of  the  bolts  which 
pierce  them,  and  that  they  have  to  oppose  the  mere  co- 
hesion of. their  fibres  to  the  operation  of  a  powerful 
leverage ;  thstt  cohesion  is  in  the  first  instance  uncertain 
and  inadequate,  and  it  becomes  every  day  more  so  by  the 
progress  of  the  disease  in  the  old  timbier,  and  by  its  in- 
evitable communication  to  the  new. 

The  use  of  wood,  therefore,  was  rejected,  and  the  appli- 
cation of  iron  determined  on.  The  number  of  beams  in 
the  condition  described  was  fifteen,  making  of  course  thirty 
ends  irhich  required  securing.  Economy  dictated  the' use 
of  cast-iron  in  a  case  where  so  many  similar  parts  would  be 
wanted,  and  it  only  remained  to  dispose  the  metal  in  such 
a  form  as  should  make  the  smallest  possible  quantity 
produce  the  required  effect,  and  should  at  the  same  time 
afford  the  greatest  facilities  in  fixing.  The  form  described 
in  the  models  and  drawings  seems  obviously  to  answer 
these  conditions :  it  was  adopted,  and  the  plan  carried 
successfully  into  execution  with  -  a  degree  of  rapidity  and 
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tase  whioh  tPTAB  in  some  ttMMUre  Mtfiriaiiig  etea  to  ttyiri^ 
and  witfaoat  the  ilightest  injury  to  the  filing.* 

Th&t  fOiXt  of  the  roof  iHiich  coirered  die  nftve^  and  iriiick 
y9BB  composed  of  principal  Mfterd  and  tte^beam^  fiWMil 
with  king-posts  in  the  usual  manner^  was  compaittiir^ 
tonnd>  bat)  neirertheleBS)  decayed  to  a  greater  or  leas 
extent  at  ail  the  bearings  on  die  walls.  In  die  former  ctti 
it  was  required  merely  to  support  the  ends  of  a  sidlpk 
bisarer  or  girder,  pressing  pet*p«Eidicularly  by  its  o«t 
weight  and  that  of  its  load ;  a  task  mueh  easier  than  dnt 
of  receiving  the  weight  of  the  hoiixont^  beam  ifith  iH 
load|  and  at  the  sainb  time  opposing  th^  lateral  thnut  of 
the  rafter  loaded  with  two  or  thme  tcms  of  tiinber  akidieiii, 
increased  to  four  or  six  tons  by  reason  of  its  ilicliiMi 
directioiii  I  send  a  model  of  a  darign  which  I  tods  fW 
this  purpose,  bat  which,  from  rarious  oanses^  tvils  tixm 
executed.  Aihong  these  causes,  howe?er,  maM  ast  hi 
phtced  any  doubt  of  its  success  or  of  its  eadnomy,  beeftv^ 
from  the  ttcperiments  made  with  the  models  it  i^t>6sis  M 
be  perfiscdy  easy  in  its  application  and  effeetoal  ia  alMMtt- 
plishing  its  objeett 

Together  with  tkeuB  1  send  a  modd  Of  a  |dasi  ibr  ^iiiAtf 
and  cheaply  raiaiilg  and  sustaining  swaggM  or  stadtM 
girders,  with  the  least  passible  disturbance  of  the  iMi 
and  wilheiit  any  injury  to  the  oeiliag  below  it| 

BBPBEEMCB  TO  THB  BNQEAVINlH»  (PL  XUI«) 

Fig.  1  ia  a  side,  fig.  S  an  end,  and  fig.  8  a  top  bt  birdV 
feye  vib#  of  the  thiss  fli^t  alluded  to,  exStcUy  as  It  ^ 
applied.  In  each  figure  a  is  the  wall  |)late,  Ac  betm 
being  shown  wholly  unsupported  by  it,  as  was  the  c^ 

*  The  details  of  the  mode  of  flziiig,  expences,  sad  other  pir- 
ticulars,  are  giyen  in  the  descriptioD  of  the  engrayings. 

f  This  also  will  be  found  more  particularly  described  in  w 
i-eferences  to  the  engraving^. 

t  A  description  of  this  rh  added  to  that  of  the  othbr  engrsrifigs. 
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with  several  of  ihb^e  to  \thich  the  trasses  were  fixed. 
Tlie  trusses  or  cradles  Consist  of  tWo  equal  and  similar 
east-JroQ  side  pieces^  eabh  coniposed  of  two  trianglies, 
hede,  spreading  at  the  feet  b,  to  rest  on  the  wall  plate, 
and  each  having  three  ears,  c  (/,  dd\  and  e  e',  pierced  to 
receive  the  wi'ought-ir6n  bolts  which  unite  each  pair 
together.  The  bolts,  of  which  one  is  shown  separately  at 
fi  fig.  4,  were  i&ade  with  a  head  at  one  end  and  a  slit  at 
the  other,  to  receive  a  kfey  (see  g,  fig.  4).  Between  the 
bolts  and  the  timbeir  Were  introduced  cast-iron  plates, 
their  length  equal  to  the  widdi  of  the  timber,  and  their 
breadtli  six  inches :  one  of  these  is  described  at  h  and  t , 
fig.  4,  showing  the  groove  which  received  the  edge  of  thfe 
bolt/.  The  opemtion  of  fining  was  as  follows  : — A  tem- 
porary support  was  given  to  the  beam ;  so  much  of  the 
rotten  timber  as  teemed  advisable  ifras  cut  away :  the  wall 
plate,  which  had  decayed,  was  exchanged  for  a  new  one- 
and  bne  man  b^itig  phiced  on  each  side  of  the  bbani,  the 
two  halves  of  the  truss  were  at  the  iiame  moiHent  rested  oh 
the  wall  plate,  ahd  supported  at  the  other  extremities  by 
one  hand  of  each  man,  while,  with  thb  hand  at  liberty, 
one  man  passed  thfe  bolt  through  the  ear^  d^y  and  it  was 
guided  tiirotlgh  that  at  d  by  the  reniaining  uHenlployed 
hand,  which  also  introduced  thfe  key.  The  weight  of  the 
trusses  being  thus  supported,  they  were  left  suspended  by 
thie  bolt  at  dd^  Whilfe  one  mah  took  on^  of  the  grooved 
plates,  A,  fig.  4,  atld  held  it  against  the  underside  of  th^ 
beam  at  e,  till  the  bolt  could  be  passed  through  by  the 
other.  This  bolt  beihg  also  keyed,  the  ends,  dd^,  were 
lifted  till  the  plate  at  e  pressed  against  the  beain  (ftom 
whibh  it  Would  be  distant  in  the  first  instance  iabout  half 
an  inch) ;  a  grooved  pldte  was  theh  put  undelr  the  bolt  at 
rf,  the  keys  were  rtightly  tightened  to  give  bonnexion  to 
the  whole,  and  twd  pairs  df  oak  wedges,  k  k  and  I  /,  were 
driven  under  the  plate  at  rf,  by  which  of  course  the  bolt 
and  plate  at  t  were  made  to  bite  against  the  beam,  and 
the  feet  of  the  trusses  were  thrown  with  great  force  upon 
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tbe  yt^ll  plate.  By  using  two  pairs  of  wedges  each  foot 
was  loade  to  take  a  bearing  independently  of  any  irrega- 
larities  in  the  wall  plate  or  in  the  shape  of  the  beam.  A 
similar  bolt,  plate,  and  wedges,  were  applied  at  c,  bat 
these  were  merely  to  give  stability  and  connexion  to  tbe 
several  parts,  as  they  evidently  support  no  part  of  the 
weight.  The  feet  of  the  trasses  had  notches  on  their 
edges,  in  which  spikes  were  driven  to  restore  the  usual 
connexion  between  the  timber  and  the  wall.  The  whole 
operation  of  fixing  (excluding  of  course  the  time  employed 
in  supporting  the  beam,  exchanging  the  wall  plate,  and 
so  on),  occupied,  as  may  be  imagined,  not  more  than  10 
or  15  minutes,  nor  did  it  occasion  the  slightest  distuibance 
either  to  the  ribs  or  plastering  of  the  appended  groimng 
and  pannels.  * 

The  principle  upon  which  this  truss  is  constructed  is 
evidently  that  of  converting  a  transverse  strain  upon  a 
certain  quantity  of  metal  into  two  other  strains,  each 
acting  upon  half  the  quantity,  nearly  in  the  direction  of 
the  length,  one  having  a  tendency  to  crush  or  bend,  and 
the  other  to  rend  the  metal :  the  two  upper  limbs,  be  and 
cd,  are  in  this  case  exposed  to  the  former,  and  the  two 
lower  ones,  b  e  and  ed,tothe  latter.    To  make  the  truss,  \ 

^erefore,  theoretically  perfect,  it  would  require  that  the 
strength  of  the  upper  and  lower  limbs  should  have  an 
accurate  relation  to  the  different  offices  they  perform. 
The  liability  to  compression  is  small  compared  with  that 
to  extension,  but  the  latter  may,  in  some  cases,  be  less 
than  the  liability  to  bend;  this  last,  in  fact,  is  so  on- 
certain  as  to  defy  any  very  nice  applications  of  theoretical 
strength,  while  the  tension,  and  consequently  the  required 
size,  of  tbe  lower  limbs  may  be  ascertained  with  great 
precision.  The  tension  on  the  limb,  be,  for  instance,  and 
on  the  similar  limb  on  the  other  side  of  the  timber,  may, 
with  sufficient  accuracy  for  all  practical  purposes,  be  re- 
solved  into  a  case  of  the  bent  lever,  in  which  be  may  be 
considered  one  arm,  ec  the  other,  and  b  the  point  at  which 
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iike  power  is  applied^  (the  power  being  half  the  weight  of 
the  beam  and  its  load,  when  the  load  is  equally  distributed). 
If,  thereforei  10  represent  the  arm  ce,  and  25  the  arm  be^ 
which  were  about  the  actual  lengths  in  inches,  measuring 
from  the  intersections  of  the  centres  of  the  limbs ;  if,  also, 

w  express  the  whole  weight  of  the  beam  and  its  load,  then 

w 
putting  —  for  the  power,  the  direct  strain  on  the  two 

limbs  *®  "io  ^  T  ^  ^*^  ^'  ^'  ^"®  ^^^  *  quarter  times 
the  whole  load.  The  tension  then,  on  each,  is  ,625  w ; 
and  if  f  measure  the  cohesive  force  of  a  square  inch  of  the 
material  in  the  same  terms  (pounds  for  instance)  as  those 
in  which  w  indicates  the  weight  of  the  load,  the  required 
area  of  section  for  each  of  the  lower  limbs  will  be  expressed 

.     .      ,        ,       ,(W5W 

m  inches  by  — = — 

The  calculated  size  for  the  lower  limbs  will  generally  be 
found  sufficient  for  the  upper  ones ;  and  as  the  metal  coob 
better  in  uniform  bars  than  in  others,  it  will  seldom  be 
adTisable  to  make  any  difference. 

In  this  particular  case  the  section  of  each  limb  was  a 
parallelogram,  two  inches  by  one  inch,  haying  the  two  ex- 
ternal angles  truncated  or  reduced  till  it  approached  to  a 
triangle,  and  till  the  area  was  1.6  inches.  In  an  experi- 
ment made  for  the  purpose  of  assuring  the  safety  of  the 
trusses,  they  were  applied  to  a  new  piece  of  timber,  twelve 
inches  by  ten  inches,  their  feet  resting  on  bearers  twenty- 
one  feet  asunder.  The  beam  was  about  twenty  feet  long, 
consequently  clear  of  the  bearers  at  each  end,  and  it  was 
loaded  gradually  with  somewhat  more  than  six  tons.  It 
was  by  that  time  considerably  bent,  and  as  the  load  was 
much  larger  than  that  which  the  actual  beams  could  ever 
have  to  sustain,  it  was  useless  to  pursue  the  experiment 
further.  The  ends  remained  perfectly  unaltered,  and  thus 
assured  the  efficacy  of  the  trusses  to  the  amount  of  six  tons, 


To  be  concluded  in  the  Sujiplement. 
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(Contiiiiied  fioin  p.  81K.) 

The  stone  proper  for  making j»Zai^^  cemat  is  found  on 
the  coast  of  Boulogne ;  it  is  in  masses  of  those  rouqd^ 
stones  which  are  seen  eyery  where  on  the  bprders  of  the 
sea^  which  are  commonly  called  pebbles.  Those  which 
are  ueied  h^ve^  like  all  the  other  ropnded  p^ble«a  a  yeiy 
irregular  form^  more  or  less  oblong,  ^d  son^etimes  fiat ; 
they  are  never  very  Idrge. 

The  most  common  colour  of  the  external  surface  of  the 
stone  approaches  that  of  rust. 

IX  is  cold  to  the  touch  ;  its  specific  gravity  is  2*160,  and 
it  is  very  hard  and  di£Scult  to  break. 

The  form  of  its  fracture  is  yery  variable,  commoiity 
smooth  and  flat,  or  coqchoide,  and  scotoetimei  UMven  and 
striated  ;  its  fragments  are  irregularly  shapf^dj^  with  acute 
angles ;  the  sh^de  of  its  fx^c^uve  i^  of  a  grey  body,  with 
a  rust  coloui;  at  its  borders  \  its  gr^  13  vf^pj  fine  m4  Itry 
compapti  and  of  a  pasty  appea^anpa »  tb^  surface  of  the 
fracture  is  a  little  gres^sy  to  the  tpuDb. 

Viewed  with  a  mi^nifyiug  glas^^  it  exhibits  some 
brilliant  points,  which  good  eyes  can  p^r^if e  witliont  it» 
assistanoe.  ^  It  adheres  slightly  to  the  tongue;  tb^  point 
of  a  knife  makes  traces  on  it  of  a  greyish  white  ^  the  ston^ 
do«s  not  strike  fire  ivith  steel ;  it  produces  aneffervesceuc^ 
very  quickly  with  nitric  apid  \  there  remains  o^  the  edge 
of  the  stene  a  tint  of  rust  well  defined. 

The  calcination  of  thjs  stone  is  similar  to  that  of  com- 
mon lime-stone  ;  if  it  is  too  much  heated  it  becomes  vitri^ 
fied,  and  is  no  longer  fit  fqr  m^ing  cement.  When  it  is 
well  roasted,  its  exterior  colour  is  yellowish,  sometimeg 
mixed  with  long  yellow  and  reddish  streaks*  The  stonf 
is  smooth  to  the  touch,  and,  without  baiug  p9aqr>  it 
leaves  on  the  finger  an  extremely  fine  dust ;  its  fracture  is 
of  a  greenish  yellow  i  the  roaated  atoqe  ia  still  very  hard^ 
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•lAaiigii  it  otaim  ou^  of  Ih*  furaaae^  ctaiolied ;  its  dm* 
«ify  ia  1^2.  Hie  ioasted  stone  Biay  be  peserved  for 
many  ysass  without  aUeration^  provided  that  it  is  kept 
from  knniidity ;  it  ^ss  such  an  aitractioQ  for  water  that  it 
adheres  stvongly  to  the  tongue,  without  having  the  caus* 
ticity.  of  lime. 

To  know  and  distinguish  these  stones  without  being 
obliged  to  analy^  them,  it  is  neeessaiy  to  break  them 
into  lumps  of  the  sise  of  a  wahmt,  to  espose  them  to  a 
(sommon  fire  until  they  are  red  hot,  and  to  leave  them  in 
this  heaf  for  six  hours.  On  taking  them  fmm  the  fire  they 
should  be  light,  of  a  pale  or  btewnish  hue  outside^  and 
brown  within  }  they  never  fuse ;  when  ihey  beeome  eoUL 
they  are  reduced  to  powder ;  this  powder  is  mi3Eed  with 
watery  and  by  working  it  a  thick  paste  is,fotmed«  if  this 
paste  grows  hard  in  ten  minutes  or  a  quarter  oi  an  hour, 
and  does  net  soften  when  put  into  walevi  it  is  a  true 
natuml  eemait. 

Every  thing  leads  to  the  belief  that  this  stone  is  more 
eommon  than  is  supposed.  ,  Much  lime  is  found,  as  that 
ef  Padua  and  Momtelimart,  whose  properties  sensibly  come 
near  those  of  plaster  cement,  but  which  have  them  not  in 
each  a  high  degree ;  it  is,  in  some'  respect,  in  an  inter- 
mediate state  between  lime  proper  for  constrtxctions  in 
water  and  natural  cement,  in  many  places  where  Kme  is 
made,  stones  are  found  whieh  slack  with  difficulty  after 
calcination.  The  lime-bumers  carefully  reject  them; 
nevertheless,  many  of  these  calcined  stones,  reduced  to 
powder,  ftumish  a  Kme  which  produces  a  cement  more 
hard  and  more  solid  than  the  stones  which  slack  more 
l^eadily.  Among  these  stones  some  are  often  met  which 
have  all  the  properties  of  the  natural  cement  of  Boulogne ; 
some  of  these  properties  are  natural  to  the  stones,  and 
others  are  the  result  of  over  calcination. 
.  The  calcareous  stones  with  which  the  Roman  cement  is 
made  at  London,  are  calcined  in  conical  kilns,  with  a 
eoAtinued  fire  of  foisflsl  coal }  but  the  management  of  the 
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fire  requires  much  attention,  becaufle,  when  the  heat  is  not 
properly  regulated,  the  cement  experiences  a  commenoe- 
ment  .of  fusion,  and  is  no  longer  good  for  any  use*  When 
it  is  roasted  it  is  reduced  to  a4  impalpable  powder  nnda 
millrstones,  and  is  sent  off  packed. up  in  banels.  It  is 
worth,  in  London,  about  100  francs  the  cubic  metre. 

It  is  easy  to  conclude,  from  all  that  has  been  said  of 
limes  which  harden  in  water,  and  are  proper  for  making 
natural  b^ions,  that  they  are  composed  of  lime,  sflex, 
alumen,  magnesia,  and  oxide  of  iron ;  that  silex,  alumen, 
or  oxide  of  iron,  singly,  do  not  give  to  lime  the  property 
of  hardening  in  water;  that  magnesia  by  itself  can  give  it 
that  property ;  that  alumen  should  necessarily  be  combined 
with  silex,  and  form  a  silicate  of  alumen,  in  order  to  make 
hardening  limes ;  that  the  oxide  of  iron  ought  to  be  united 
to  clay ;  that  the  magnesia,  combined  with  silex  and  even 
with  clay,  augments  the  hardening  quality ;  and  finally, 
that  the  hardening  properties  vary  with  the  propcurtionB  of 
the  substances  combined  with  the  lime. 

Every  lime  which  contains  earths  mixed  or  combined 
with  it  is  a  meagre  lime  \  that  is  to  say,  which  does  not 
swell  as  much,  or  produce  as  much  slacked  lime,  as  the 
carbonates  of  pure  lime.  All  the  limes  which  solidify  by 
themselves  are  necessarily  meagre  limes ;  but  all  meagre 
limes  are  not  hardening  limes.  The  property  of  hardening, 
and  particularly  of  hardening  in  water,  depends  on  a  ceiw 
tain  proportion  of  the  siliceous  substances,  the  alumen, 
the  magnesia,  and  the  oxide  of  iron,  combined  with  the 
lime.  Thus  meagre  limes  may  contain  such  proportions 
of  these  substances  that  only  one  part  of  them  shall  con- 
tribute  to  the  induration.  This  portion,  whatever  it  may 
be,  we  name  the  aljfodra,  (derived  from  the  Greek  words 
a)^u,  insoluble,  and  igau,  to  make).  The  following  is  the 
method  indicated  by  M.  Raucourt,  of  Charleville,  for  d$r 
termining  the  proportion  of  the  al^odra  ia  a  meagre  lime, 
which  occasions  it  to  harden. 

First  find  the  value  of  the  whole  quantity  of  foieiga 
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matteTS,  wUch  coDstitate  tbe  meagre  lime,  and  then  the 
quantity  of  those  matters,  or  of  the  afyodraj  which  gives 
it  the  hardening  property.  The  difference  between  those 
two  quantities  will  show  that  which  only  tends  to  make 
the  lime  meagre,  without  giving  it  the  property  which  ia 
desired. 

The  proportion  of  foreign  matter  may  be  found  by  che* 
micid  analysis,  or  by  the  quantity  of  water  necessary  for. 
slacking  the  lime.  We  will  now  relate  the  method  used 
by  Smeaton  for  determining  this  proportion. 

The  stone  is  to  be  pounded  fine,  and  passed  through  a 
silk  sieve ;  any  weight  of  this  dust  is  to  be  put  into  a 
capsule,  and  on  it  is  to  be  poured,  by  degrees,  muriatic 
acid,  diluted  with  a  smaU  quantity  of  water,  stirring  it 
continually  with  a  glass  tube  or  a  small  wooden  rod. 
Whei^the  effervescence  ceases,  no  more  acid  is  to  be 
addea ;  the  solution  is  then  to  be  evaporated  by  a  gentle 
beat,  until  the  whole  becomes  of  a  pasty  consistence; 
the  matter  is  then  to  be  dttnted  with  a  proper  quantity  of 
water  and  filtered ;  the  argil  remains  on  the  filtre.  This 
substance  is  then  to  be  dried  by  the  sun,  or  before  the 
fire,  and  then  to  be  weighed ;  or,  what  is  still  better^  it  is  to 
be. calcined  to  redness  in  a  crucible,  before  being  weighed. 

Smeaton,  in  thus  terminatiog  his  analysis,  did  not  know 
whether  magnesia  existed  in  the  stone  or  not ;  many  of 
them,  however,  contain  it,  even  in  very  considerable 
quantities.  To  shew  the  magnesia,  and  determine  the 
quantity  of  It  which  the  stone  contains,  very  clear  water  is- 
to  be  poured  into  the  solution  as  long  as  it  yields  a  pre- 
cipitate. This  precipitate,  which  is  magnesia,  is  to  be 
collected  on  a  filter  as  speedily  as  may  be ;  it  is  to  be 
washed  with  pure  water,  to  be  calcined,  dried  as  much  as 
possible,  and  finally  weighed. 

As  the  means  of  analyzing  lime  are  not  always  conve- 
nient,  the  quantity  of  the  combined  substances  may  be 
known,  by  approximation,  from  that  of  the  water  necessary 
for  slacking  Uie  lime  to  the  consistence  of  pap ;  pure  lime 


x^qfiiie»  of  it  as  ppmcb  a»  fpyc  tt|Qfi9  tbft  w^iigkl  of  t|^  lime ; 
yery  m^agr^  Ime  a  poxtion  ^qual  lo  itoelf ;  whi<^  liineia 
supposed  ^o  cootaui  the  sao^e  quantity  of  f<ureiga  matte 
and  ^  l^mf^  fisom  wJb WPe  laay  be  peoQeWed  tbat  iho  quao* 
^ity  of  watef  f^ployc^  in  al^king  ii^  uop  propartional  to 
the  pure  lime  contained  in  the  meagre  lime. 
,19  find  fhe  YtUuQ  of  th#  proportJioiA  o{  tbe  hiirdaniDg 
ffixt^  ox  th^  al^odrq,  the  Ume  ^bould  be  mixed  wi4h  water 
Bf>  af  to  i^upport  thci  pressure  of  the  finger»  aad  tbea  ha 
expos^  to  the  action  of  water  until  it  seta )  that  is  to  say^ 
ijntil  it  cfui  support,  witbout  d^p^e^iiio^,  a  shaip  stake 
cb?M^g?d  with  a  light  weighty    It  is  ifi  be  vem^ked  that 
li9[i^s  i^hi^h  are  eminent  fpr  bardening>  and  wbi^b  m4  the 
fjfst  d«y»  contain  abo\it  one  half  of  the  hardening  m^ttei^ 
i^^d .  that  tbos^  which  ^  nat  set  before  the  fifteenth  day 
contain  only  a  fpurth  of  the  hardening  base,  or  oijsdhL 
Thus^  1^^  ^^  auppose  with  M*  Bauoowt*  meagre  limes 
which  requure  but  one  part  of  wat^r  to  moisten  them,  and 
which  consequently  contain  equal  parts  of  the  Ume^  and 
ef  the  foi^e^  9iatteis*    If  these  limes  set  in  21  honm 
they  will  be  anunently  hardening,  and  will  contain  eqnal 
parts  of  the  hardening  bas^ ;  that  is  to  say,  of  the  mij^oirm 
and  of  the  lime ;  cons^uently  all  the  foreign  mattec  wiH 
be  aigodra.    If  the  lime  does  not  set  until  the  eighth  day, 
it  will  only  contain  two  parte  of  the  hardening  base,  or 
alyo^dy  to  three  parts  of  the  lime ;  and  ^t  will  then  havs 
one  part  of  foveign  matter,  which  is  useless,  ta  five  parts 
of  hardening  lime.    Finally,  if  the  lime  does  not  set  beforf 
the  end  of  fifteen  days,  it  will  haye  (me  part  of  the  hardeiH 
ing  base,  or  akfodraf  to  three  of  the  lime,  and  coDse^ 
quendy  two  parts  of  the  foreign  base  to  four  of  the 
hardening  lime,  or  one  part  in  two.    M.  Raucourt  estimates 
the  first  lime  half  of  the  hardening  base ;  the  second  two- 
fifths  ;  and  the  third  one  quarter* 
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PhysicO'Chemical  Researches  off  Charcoal. 

By  M.  Cheuveeusse^  Professor  of  Chemistrj  a\  the  Royal  Sch(H>l  of 
Artillery  and  Engineering.    AnnaUs  de  Ckimie,  Aout,  18^5. 

Men  of  gcieacey  both  ancient  and  modern^  have  pnh- 
li»h€d  a  great  nupber  of  workti  on  the  properties  of  cfaar- 
-GOfll,  and  notwithstanding  the  extent  of  ^eir  researohetf, 
the  most  of  their  labours  are  incomplete. 
• '  In  considerihg  charcoal  trith  inspect  to  electricity;  they 
have  remarked  that  some  charcoals  give  a  free  passage  to 
that  flnidy  while  othera  vefase  to  transmit  it;  but  they 
have  not  analyzed  the  circumstances  of  this  phenomenon. 

On  the  other  l^andy  charcoals  have  been  regarded  in 
general  aa  bad  cpnductors  of  caloric ;  nevertheless,  eir- 
perience  shows  that  there  is  a  great  difference  between 
them  in  tbia  respect. 

If  the  laboors  undertaken  on  the  hygrometrie  properties 
0f  charoqal  are  examined,  it  will  be  seen  that  they  have 
uoi  been  pnmued*  -    * 

•  The  combustibility  of  charcoal  has  been  studied;  but 
the  results  presented  leave  much  to  be  -desired. 

The  state  of  imperfection  in  which  oar  knowledge  of 
eharcoal  is  found  at  present,  has  led  me  to  submit  tBe 
properties  of  this  combustible  body  to  a  new  examination. 

I  will  make  it  be  seen  that  charcoal  may  be  found  in 

two  states  relative  to  its  &culty  of  conducting  electricity  - 

then  I  will  endeavour  to  prove  that  the  same  takes  place 

with  regard  to  its  power  of  conducting  caloric,  and  that 

the  same  sort  which  conducts  electricity  likewise  conducts 

caloric. 

.    Finally,  in  treating  of  the  combustibility,  I  will  make  it 

evidet^t,  that  a  charcoal  from  the  same  piece  of  wood  will 

be  found  more  or  less  combustible,  according  to  its  state 

of  carbonization. 

Of  the  Carbonization. 

If  two  pieces  of  wood,  produced  by  the  same  branch^ 
lie  taken,  and  submitted  to  distillation  in  a  retort  of  stone 
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ware  or  porcelain,  until  no  more  vapours  pass  off,  two 
pieces  of  charcoal  will  be  produced  of  the  same  natore^ 
and  in  the  same  state  of  carbonization. 

If,  after  this  first  carbonization,  one  of  the  pieces  of 
charcoal  be  replaced  in  the  retort,  and  be  heated  to 
redness,  from  these  two  operations  two  pieces  of  charcoal 
will  be  obtained,  which  will  possess  very  different  pro* 
perties. 

All  sorts  of  light  and  heavy  wood  which  could  be  pro- 
cured, both  native  and  foreign,  submitted  to  these  two 
distillations,  have  given  charcoals  which  presented  the 
same  differences. 

Charcoals  from  animal  substances,  produced  by  a  first 
distillation,  could  not  be  made  to  change  their  state  but 
by  a  violent  degree  of  fire. 

To  change  the  property  of  vegetable  charcoal,  it  was 
(Efficient  to  make  the  fire  red ;  the  method  of  applying 
the  heat  is  indifferent.  Whether  the  operation  is  performed 
in  close  vessels,  or  in  the  open  air,  the  result  is  the  same. 
If  it  is  effected  by  ignition,  the  mode  of  extinction  is 
equally  indifferent. 

In  general,  charcoal  may  be  found  in  two  opposite 
states,  resulting  from  the  intensity  of  the  heat  which  has 
been  applied  to  them  during  their  preparation. 

In  the  course  of  this  memoir  I  will  distinguish  the  two 
sorts  of  charcoal  into  charcoal  in  the  first  state,  and  char- 
coal in  the  second  state  of  carbonization. 

Of  the  ConductibilUy  for  Electricity, 

It  has  been  long  since  remarked,  that  among  charcoals 
some  had  the  property  of  transmitting  the  electric  fluid, 
but  the  study  of  the  circumstances  which  accompanied 
this  faculty  has  been  neglected. 

In  the  experiments  which  I  am  going  to  recite,  all  the 
charcoals  in  their  first  state  of  carbonization,  and  which 
are  newly  prepared  or  dried,  do  not  ever  conduct  elec- 
tricity, and  they  do  not  become  conductors  but  when  they 
have  undergone  the  action  of  a  strong  fire. 
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A  fact  which  it  is  important  to  recite  is,  that  the  char- 
coal which  is  not  a  conductor  does  not  develope  electricity 
by  its  contact  with  zinc  or  iron^  and  when  it  is  a  con- 
ductor it  produces  electricity  by  this  contact. 

The  conducting  property  of  a  charcoal  for  electricity 
may  therefore  be  verified  by  the  contact  of  zinc  or  of  iron ; 
and  this  simple  method  is  even  preferable  to  others,  since, 
if  the  non*conducting  charcoals  are  humid,  they  transmit 
electricity ;  wherefore  the  application  of  one  of  these  two 
metals,  and  principally  of  zinc,  will  be  the  method  which 
we  will  use  to  ascertain  the  state  of  conductibility  of  a 
charcoal  for  electricity. 

If  charcoal  which  is  to  be  examined  is  in  a  state  of 
powder,  it  may  be  made  into  a  paste  with  gum  water,  and 
a  tablet  may  be  obtained  which  may  be  tried  with  facility. 
The  only  precaution  to  be  taken  is,  not  to  add  more  of 
the  mucilage  than  is  necessary  for  making  the  paste. 

To  a  charcoal  in  the  first  state  of  carbonization,  the 
faculty  of  conducting  the  electric  fluid  at  one  of  its  points 
may  be  given,  by  making  this  point  red  hot.  This  ex- 
periment is  easily  performed  by  heating  a  small  cylinder 
of  charcoal  at  the  flame  of  a  candle ;  when  it  becomes  red 
it  is  to  be  dipped  in  water.  If  it  is  then  tried,  it  will  be 
perceived  to  have  become  a  conductor  of  electricity. 

The  best  conducting  charcoals  which  I  have  as  yet  been 
able  to  meet,  are  those  which  have  escaped  combustion 
during  the  reduction  of  iron  ore  in  the  high  furnace,  and 
which  are  drawn  out  along  with  the  slag. 
*  From  these  results  we  may  range  all  these  charcoals 
into  two  great  classes, — charcoals  that  are  conductors  of 
electricity,  and  charcoals  which  are  non-conductors. 

Of  the  Conductibility  for  Caloric. 

Nothing  has  yet  been  published  on  the  conductibility 
of  charcoal  for  caloric ;  and  this  combustible  body  having 
been  known  to  present  the  greatest  resistance  to  this  fluid. 
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has  been  tiamed  a  bad  conductor.  This  error  has  arisen 
hoth  its  having  been  belieyed  that  charcoal  only  existed 
in  one  state  ;  bat  the  experiments  which  Follow  prove  that 
some  charcoals  refuse  to  conduct  caloric,  while  othens 
transmit  it  with  sufficient  facility ;  and  it  is  extremely  re- 
markable, that  the  charcoals  which  are  conductors  of 
electricity  are  also  equally  conductors  of  caloric. 

If  a  piece  of  charboal  be  chosen  without  cracks,  and 
without  knots,  of  a  cylindrical  form,  about  three  lines  in 
diameter,  in  the  first  state  of  carbonizatibn,  and  thfiit  one 
of  it^  eatttemities  be  exposed  to  the  flame  of  a  candle,  the 
heated  part  will  enter  into  combustion,  and  the  propa- 
gation of  the  heat  will  not  be  sensibly  extended  beybnd 
the  part  immersed  in  the  flame. 

If  the  same  operation  is  repeated  With  a  cylinder  of 
charcoal,  taken  from  the  same  wood,  in  the  second  state, 
and  consequently  a  conductor  of  elebtricity,  the  eBbcts 
which  Will  be  observed  will  be  different :  the  cdlbrlc  iltill 
be  immediately  transtnitted  from  one  ehd  of  It  to  tii'e 
other,  and  the  sensation  of  heat  will  become  so  great  ihat 
fingers  of  any  delicacy  Would  be  unable  to  hold  the  char^ 
coal  in  the  experimeht.  The  extremity  placed  in  the  flame 
will  moreover  be  observed  to  grow  red,  and  not  to  bum 
in  so  decided  a  inanner  as  in  the  first  case. 

The  Iheory  had  before  pointed  out  that  thfe  eflbcts  ob- 
served should  thus  take  place  :  in  the  first  experiment  the 
accumUlatibil  of  the  caloric  increased  the  ighition ;  and 
in  the  second  its  transmission  opposed  the  inflammation. 

These  simple  experiments  may  show  the  diflference  of 
conductibillty  between  the  two  sorts  of  charcofd ;  btit  as 
they  do  not  seem  sufficient  fot  naturalists  accustomed  to 
the  most  scrupulous  exactness  in  all  their  researches,  I 
have  made  use  of  the  little  apparatus  which  I  am  going  to 
describe. 

To  make  this  experiment,  a  vessel  of  fearthem  warfe,  or 
of  wood,  may  be  used,  the  sides  of  vHlich  afe  of  equal 
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thickness.  These  sides  6ho\ild  be  pierced  with  two  holes^ 
ftota  0*016  metrd  to  0*020  in  diameter,  for  this  tecieption 
of  two  charcoals  6f  the  same  dimensions,  th^  length  erf* 
Which  should  be  fexa<itly  eqnal,  and  which  should  only 
differ  in  their  ifetate  of  earboniiation. 

The  external  extremity  of  each  of  these  charcoals  should 
be  hollowfed,  to  receive  the  bulb  of  a  thermometer;  whicli 
should  be  kef^t  in  contact  with  it,  and  shduld  be  supported 
ih  ad  faoHzohtal  position*  The  vessel  should  then  b^  filled 
with  mercury^  the  ti^mpeineiture  of  which  should  be  neai: 
ebuUitioni 

Th)d  refill);  of  this  dispositioh  must  be,  that  the  tW6 
ebarcoals  wotold  be  in  tiie  sainie  cittiimstanc^s,  siface  theiV 
interior  extremities  are  fexposed  to  thfe  same  sourte  of 
calbrici 

In  one  of  the  experiments  made  tvith  this  apparatus,  on 
l^mploying  two  chAk-coalfe  o^  poi)kr,  one  In  the  first  state 
i»f  catbdbization,  and  the  other  in  the  Second,  and  on 
using  two  thet-monieters  marking  20®  (Reaumur),  before 
the  Opertiti0n>  I  observed  that  the  thermohieter,  applied 
to  the  charcoal  in  thfe  second  fetate,  rose  rapidly  frbih  the 
instant  th&t  the  v^sel  Was  filled  with  mercury,  whilst  the 
othet*  was  stationary,  and  that  a  few  instants  afterwards  it 
indicated  38°,  that  of  the  charcoal  in  the  first  State  of  car- 
bohizatioki  being  sliU  at  23°;  that  is  to  feay,  15°  below 
the  first.      •  •    • 

The  thfermofheter,  lodged  oti  the  charcoal  ih  the  sfecrind 
state  of  carbonization,  airived  rapidly  to  its  maximum  of 
40°,  while  the  other,  after  a  long  interval  of  time,  did  not 
rise  bfeyond  25*^. 

This  last  experiment  leaves  no  doubt  respecting  the 
difference  of  conductibility  of  the  two  charcoals  for  ca- 
loric ;  and  it  proves  besides,  that  the  charcoals  which  are 
Cbnductofs  of  electricity  are  equally  conductors  of  caloric. 
'  We  have,  therefore,  a  suire  method  of  knowing,  a  priori, 
if  a  charcbal  ts  fit  to  be  einployed  as  a  non-conducting 
body  iof  a  physical  apparatus. 
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Of  the  Density. 

It  18  known  that  the  specific  gravity  of  charcoals  in 
general  varies  according  to  the  density  of  the  wood  from 
which  they  are  made ;  bat  in  the  coarse  of  my  experiments 
I  have  always  remarked^  that  those  of  eqaal  weight  in  the 
first  state  of  carbonization  had  constantly  a  greater  balk 
than  those  in  the  second  state,  that  is  to  say,  which  had 
been  prepared  in  the  contrary  circumstances. 

To  verify  this  first  perception,  I  examined  the  density 
of  charcoals  of  black  alder  in  their  two  states.  To  effect 
this  design,  I  weighed  equal  volumes  of  the  charcoals, 
divided  to  the  same  thickness,  and  in  the  two  states  of 
carbonization  already  recited,  and  found  that  the  density 
of  the  charcoal  of  black  aider,  in  the  first  state  of  carbo- 
nization, is  to  that  of  the  charcoal  of  the  same  wood  in 
the  second  state,  as  4  is  to  3. 

I  then  took  charcoals  of  the  extreme  limits  of  density 
afforded  by  those  in  my  possession,  that  is  to  say,  poplar 
and  guiacum ;  the.  woods  of  which  had  for  their  respective 
densities  0*3042  and  1*3132 ;  but  instead  of  weighing 
them  after  I  had  pulverized  them,  as  in  the  first  case,  I 
took  their  weight  in  air  and  in  water,  in  determining  the 
quantity  that  they  absorbed  of  the  latter,  and  I  then  ob« 
tained  the  following  results : — 

Charcoal  of  Poplar, — 1st  carbonization  • .  •  •  0*12372 

2d  carbonization  •••.  0-18743 

Charcoal  of  Guiacum, — Ist  carbonization.  •  •  0*68718 

2d  carbonization. .  •  0*84829 

From  this  table  the  consequence  may  be  drawn,  thi^ 
of  light  wood,  that  of  poplar  for  example,  the  charcoal  in 
the  first  state  of  carbonization  has  a  density  two-thirds  of 
that  of  charcoal  in  the  second  state  of  carbonization; 
whilst  for  the  more  compact  woods,  such  as  that  of 
guiacum,  the  density  of  the  charcoal  in  the  first  state  is 
a  little  above  three-fourths  of  that  of  the  charcoal  in  the 
second  state. 
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These  experiments  prove^  moreover,  that  charcoals 
prepared  from  .the  same  wood  may  be,  with  regard  to 
their  density,  distinguished  into  two  classes,  and  that  the 
most  dense  charcoals  are  those  which  are  conductors  of 
electricity  and  of  caloric. 


To  he  eontiwued* 
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A  MaeMnefGrcotteding  Clover  Seed,imprcved  by  M.Mottiru 

From  Bibliotheque  Phydco^^nomique* 

This  machine  is  composed  of  a  wooden  box,  6  deci'- 
metres  (ss  2  feet  pearly)  long,  12  wide,  and  6  deep.  It 
is  carried  on  two  M^eels,  21  centimetres  ( =s  8.3  inches) 
in  diameter.  On  the  front  is  placed  a  horizontal  comb, 
furnished  with  fifty  irc^  teeth,  each  24  centimetres  long, 
23  millimetres  wide,  fnd  6  millimetres  apart  at  their 
centre,  but  approaching  nearer  together  towards  each  end* 
Their  points  are  slightly  bent  upwards,  and  appear  under- 
neath in  form  of  a  prism.  They  are  screwed  separately  on 
a  bar.  of  iron,  from  which  ^ey  can  be  removed  easily,  one 
after  another,  to  repair  them. 

The  feeblest  animal  is  ah^e  to  draw  this  machine.  It  is 
guided  by  a  man,  by  me%ps  of  two  handles  similar  to 
those  of  a  plough.  These  handles  serve  to  rock  it  upon 
its  axle,  according  to  the  height  of  the  clover,  the  stalks 
of  which  are  caught  in  the  comb.  The  resistance  of  the 
iron  teeth  pulls  off  the  heads  of  the  clover,  and  they 
afterward  fall  into  the  box,  which  is  emptied  as  soon  as  it 
has  become  full. 
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ACCOUNT  OF  NEW  PATENTS. 


Patent  granted  io  Ma&k  Coivahak^  of  the  Isle  of  Man,  Esq.  for  a 
new  apparaius  for /ascertaining  the  lee^way  of  ships,  and  which  is  ap* 
plicable  to  other  purposes.    Dated  March  17^  1825. 

This  apparatus^  which  the  patentee  calls  a  computist, 
consists  of  a  narrow  metallic  case,  a  few  inches  in  length, 
Ht  the  top  of  whi^b  ii)  attached  a  graduated  dial  and  index, 
while  from  its  other  end  a  iu][uare  stem  issu^,  graduated 
also  at  its  side,  and  pressed  upwards  into  the  case  by  a 
spiral  spring,  which  Burrounda  it  within  the  case,  and  is 
fastOQod  above  to  its  upper  extremity,  while  its  other  end 
ta  sustained  by  the  bottom  of  the  case. 
,  One  side  of  the  square  stem  is  graduated  with  diyiaions, 
three-eighths  of  an  inch  asunder,  subdivided  into  halves 
and  quarters,  which  are  to  rejMresent  the  number  of  pounds 
and  parts  of  pounds,  that  acting  op  the  fitem  would  draw 
it  out  to  those  notations*  Another  side  of  this  stem,  at 
right  angles  to  the  former,  is  marked  with  divisions,  six* 
eighths  of  an  inch  apart,  subdivided  as  the  other,  into 
halves  and  quarters,  which  divisions  are  intended  to  denote 
Ae  knoiff  or  miles,  of  the  rate  of  a  ship's  way.  On  a 
third  side  of  the  stem,  opposite  to  the  first,  notches  ars 
made,  into  which  the  point  of  a  cateh  enters  at  little  vray, 
tihat  is  pressed  against  them  by  a  spring  at  the  side  of  the 
oase,  but  which  does  not  act  with  sufficient  power  to  pre- 
vent the  stem  from  being  drawn  up  into  the  case  by  the 
spiral  spring  by  which  it  is  suirounded,  when  not  drawn 
out  by  a  superior  force. 

The  hand  of  the  dial  before^nentioned  is  moved  by  a 
brass  pulley,  of  sufficient  siae  to  admit  of  the  girth  of  its 
circumference  being  equal  to  the  length  of  the  stem,  and 
two  brass  pulleys  being  fixed  at  the  top  of  the  case  inside. 
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ftAd  two  more  at  the  bottom,  a  small  endless  chain  passes 
round  them  all  and  the  large  pulley  of  the  dial,  which 
chain  being,  fastened  to  a  piece  projecting  from  the  top  of 
the  stem  for  that  purpose,  will  draw  the  lai^e  poUey  romid 
according  as  this  part  ascends  or  descends,  and  wiU  cause 
the  hand  of  the  dial  to  point  at  marks  on  it  similarly  num- 
bered to  those  on  the  stem. 

It  appears  from  this  description,  that  there  are  two 
indexes  to  this  instrument ;  and  the  patentee  states,  that 
though  that  on  the  stem  may  be  used  without  the  dial,  yet 
that  he  finds  it  more  conyenient  to  have  the  latter  also. 

At  the  bottom  of  the  stem  is  a  ring,  from  which  a  line 
goes  to  the  tog^skip,  and  the  instrument  being  fixed  on  the 
taffarel,  or  at  one  side  of  the  cabin  window  of  a  yessel^ 
on  throwing  the  log-ship  overboard  its  resistance  wiH 
cause  the  stem  to  be  drawn  out,  more  or  less,  in  propoi^ 
tion  to  the  velocity  with  which  the  vessel  moves,  which 
^11  be  shown  both  by  the  hand  of  the  dial,  and  the  index 
of  the  stem. 

'  The  hg^hipy  of  which  a  figure  is  given,  is  a  semi- 
circular piece  ofboard,  to  which  the-  line  is  joined  by  tarn 
cords  of  equal  length,  two  of  which  are  fostened  to  the 
'ends  of  its  diameters,  where  it  is  divided,  and  the  tw6 
-others  to  its  circumference,  at  equal  distances  firom  the 
former  and  from  each  other.  Another  small  cord  being 
fastened  to  its  upper  part,  and  extended  to  the  vessel, 
iserves  to  draw  it  in  when  required ;  and  a  cork  float,  at- 
tached to  the  same  part  by  a  coYd  about  eighteen  inches 
in  length,  completes  this  implement. 

To  ascertain  the  lee-way  of  the  vessel  a  dtm-compass 
dial  is  used,  with  u  hand  proceeding  from  its  centre,  at 
the  end  of  which  is  a  ring,  by  which  the  apparatus  de* 
scribed  is  attached  to  it  with  a  cord ;  and  this  demi-dial 
being  then  fixed  on  the  middle  of  taffarel,  its  hand,  when  the 
log-ship  is  in  action,  will  point  out  the  angle  in  which  the 
way  of  a  vessel  varies  from  its  direct  coursei  the  extent 
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of  which  angle,  in  conjnnction  with  the  Telocity  of  the 
motion  ascertained  by  the  same  instrument,  forms  a  basis 
by  which  the  lee-way  may  be  computed* 


The  application  of  the  spring  statera  (or  implement  which 
determines  weights  by  the  tension  of  a  spiral  spring)  to 
ascertain  the  rate. of  velocity  with  which  a  ship  mores  on 
its  course,  which  is  claimed  by  the  patentee,  is  by  no 
means  a  new  invention,  as  any  of  our  readers  may  satisfy 
himself,  by  perusing  a  paper  on  this  subject  in  the  eleventh 
volume  of  our  Second  Serie8,'p.  22,  by  Mr.  J.  W.  BosweQj 
who  proposed  the  use  of  this  instrument  for  the  same 
purpose  at  that  early  period,  and  pointed  out  a  method 
by  which  the  velocity  of  the  vessel  might  be  computed 
from  the  increased  pressure  on  the  spring,  denoted  by  the 
degrees  on  the  scale ;  a  circumstance  which,  though  evi* 
dently  very  necessary,  has  been  entirely  omitted  by  the 
patentee. 

The  implement  described  in  this  specification  differa, 
however,  from  that  proposed  in  the  paper  above-mentioued, 
in  having  a  dial  in  addition  to  the  scale  on  the  stem ;  but 
this  addition  the  patentee  himself  states  not  to  be  esaeatiaL 

The  method  of  applying  the  dem^campass  dial  to  deter* 
mine  the  lee»way  of  the  vessel  by  the  angle  of  variatioii 
irom  the  direct  course,  recited  in  the  account  of  the 
specification,  is  also,  as  iar  as  we  know,  the  sole  property 
of  the  patentee. 


Patent  granted  to  Joseph  Bowbk,  offfunsUt,  in  ihepariA  ofLudit 
Yorkshire,  Oil  of  Vitriol  Manrnfacturer,  and  to  Johh  Bland,  ^ike 
same  place,  Steam^-engine  Manufaetwrer,  fir  their  improvemaU  »» 
such  steant'-engines  as  condense  out  of  the  cylinder  ;  hy  which  improve^ 
ment  the  air-^pump  is  rendered  unnecessary*    Dated  July  31,  18S3. 

The  apparatus  for  the  purpose  mentioned  in  the  above 
title  consists  of  i^  cylindrical  condensing  vessel,  surrounded 
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by  another  air-tigbt  vessel  of  the  same  figure,  bat  of  a 
larger  diameter,  and  of  course  leaving  a  space  between  it 
and  the  first.  From  the  bottom  of  the  first  vessel  a  tube 
descends  through  the  second,  thirty-four  feet,  into  a 
shallow  cistern,  and  has  there  a  valve  on  one  side  of  its 
lower  end,  opening  outwards ;  and  into  the  top  of  the 
same  vessel  the  tube,  which  carries  off  the  steam  from  the 
woriking  cylinder  of  the  steam*engine,  enters  a  few  inches, 
leaving  a  small  space  between  its  circumference  and  the 
aperture  by  which  it  enters,  for  the  passage  of  cold  water, 
while  it  is  joined  air-tight  to  the  external  vessel.  To 
produce  the  condensation  necessary  in  the  internal  vessel, 
and  in  the  lower  tube,  a  constant  stream  of  cold  water,  of 
a  regulated  extent,  is  to  be  made  to  pass  through  the 
space  between  the  two  vessels,  and  over  the  top  of  the 
internal  one,  by  the  narrow  annular  aperture  between  it 
and  the  steam»pipe,  down  into  the  lower  tube,  where, 
besides  condensing  the  steam,  which  has  entered  into  it 
and  into  the  internal  vessel,  it  is  intended  to  act  by  an 
hydrostatic  pressure  superior  to  that  of  the  atmosphere^ 
in  forcing  out  the  water  condensed  from  the  steam,  along 
with  itself  through  the  lower  valve. 

The  patentee  proposes  to  produce  the  supply  of  cold 
water  for  the  purpose  mentioned,  from  a  cistern  below  the 
level  of  the  condensing  vessel,  by  a  tube  rising  up  from 
the  former  into  the  bottom  of  the  space  between  the  two 
vessels,  which,  forming  with  the  long  tube  before-men- 
tioned, the  two  legs  of  a  siphon,  will,  by  the  well-known 
principle  of  that  instrument,  convey  the  water  upwards 
over  the  top  of  the  internal  vessel  as  required. 

The  tube  of  supply  rises  from  near  the  bottom  of  the 
upper  cistern,  and  from  it  at  that  part  a  pipe,  furnished 
with  a  cock,  passes  across  to  the  long  descending  tube ; 
it  has  itself  also  a  cock  at  its  lower  end,  to  regulate  the 
supply  of  water  which  is  to  enter  into  it  from  the  cistern. 
The  use  of  this  cross  pipe  is  to  set  the  apparatus  at  work 
at  the  commencement  of  its  operations,  which  is  effected, 
(after,  having  filled  the.  vessels  and  tube^  with  stecuQ,  by 
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opening  the  communication  with  the  Bteam»pipe^  and 
baying  thereby  blown  all  the  air  out  of  the  apparatus)  by 
opening  the  cock  of  the  cross  pipe,  when  the  water  will  nm 
directly  from  the  cistern  into  the  long  descending  tube 
(which  has  an  enlarged  cavity  a  little  below  the  entrance 
of  the  cross  pipe^  to  increase  the  effect  of  the  cold  water), 
where,  and  in  the  lower  part  of  the  long  tube,  coming  in 
contact  with  the  steam,  it  will  instantly  condense  it^  cause 
a  vacuum,  or  an  i^proximation  to  one,  in  the  vessels  and 
tubes,  which,  on  again  closing  the  cock  of  the  cross  pipe, 
will  oblige  the  water  from  the  cistern  to  rise  through  the 
ascending  tube  (its  entrance  at  the  bottom  of  the  long 
descending  tube  being  prevented  by  the  valve  placed  there 
for  that  purpose),  fill  the  vessels  and  tubes,  and  thereby 
set  the  siphon-principle  to  work  to  produce  a  stream 
round  from  the  cistern,  through  the  vessels  and  tubes, 
into  the  conduit  or  sewer  at  the  bottom  of  all,  which 
stream  being  regulated  by  the  c-ock  of  the  ascending  tube 
so  as  to  be  just  sufficient  for  the  condensation  of  the  steam 
which  meets  it  in  the  internal  vessel,  will,  in  the  opinion  of 
the  patentees,  cause  that  approach  to  a  vacuum  in  that 
vessel  which  it  is  their  intention  to  produce. 

As  a  variation  to  this  plan,  it  is  stated  that  where  a 
supply  of  water  can  be  obtained  above  the  level  of  the 
condensing  vessel,  a  descending  tube  may  be  placed  for 
its  conveyance  into  the  bottom  of  the  external  vessel,  in* 
stead  of  the  ascending  one  from  the  lower  cistern.  Another 
variation,  of  less  consequence,  consists  in  forming  a  neck 
to  the  top  of  the  internal  vessel  enclosing  the  steam  tube 
as  before-mentioned,  but  having  holes  in  its  sides  for  the 
passage  of  the  cold  water  into  the  internal  vessel,  instead 
of  the  narrow  annular  interval  between  that  tube  and  the 
top  of  the  vessel,  first  directed  for  the  same  purpose. 


We  have  long  been  of  opinion  that  the  air  pump  in  con- 
densing steam«^ngines  formed  a  very  serious  drawback  to 
the  advantages  obtained  by  the  condensatian^  aad  havt 


4m¥»i  ofJUf^  P^t^k  m 

been  Burprised  to  see  no  notice  taken  of  its  amount^  un- 
lau  intaotti  muoh  too  general  to  be  usefitly  in  tke  aiuneiom 
eetimateB  of  the  powers  of  different  engines  which  have 
been  published.  In  many  engines  which  we  hare  aeen^ 
the  area  of  the  air  pump  was  at  least  half  of  that  of  the 
working  cylinder,  which  (after  allowing  for  the  greater; 
proximity  of  its  piston  rod  to  the  centre  of  motion  of  the 
beam,  and  taking  into  account  that  in  double  engines  it 
acts  only  in  the  ascending  strokes,  or  in  half  of  the  whole 
number  made)  would  cause  it  to  require  a  force  to  woric  it 
that,  it  appears  to  us,  would  be  nearly  equal  to  a  fifth  of 
the  whole  power  of  the  engine ;  considering  that  it  has  to 
act  against  that  near  approach  to  a  vacuum  (or  16  lbs.  on 
every  square  inch  of  the  surface  of  its  piston)  which,  for 
his  having  discovered  the  means  of  producing  it,  by  making 
the  condensation  in  a  vessel  separate  from  the  working 
cylinder,  has  conferred  reiterated  praises  on  Mr.  Watt  in 
most  works  which  treat  on  the  subject. 

As  to  the  importance  of  the  object  which  the  patentees 
have  in  view,  it  may  be  perceived  by  these  observations 
that  we  entirely  agree  with  them ;  and  we  therefore  regret 
to  remark  a  material  circumstance,  which  they  have  unfortu« 
nately  omitted  to  take  into  consideration  in  their  plans^ 
and  which,  we  fear,  will  operate  in  totally  defeating  them, 
and  this,  most  singularly,  the  very  one  which  the  air  pump 
is  provided  to  remove  in  Mr.  Watt's  engines  ;  that  is  to  say, 
the  air  extricated  from  the  water  and  the  steam  in  the  con* 
denser.  Now  in  Uie  apparatus  of  the  patentees  this  very 
same  extrication  of  air  must  occur ;  which  air,  rising  to 
the  top  of  the  condensing  vessels,  will  in  the  first  instance 
stop  the  action  of  the  siphon'part,  where  that  is  used,  and 
very  shortly  afterwards  will,  by  occupying  the  place  of 
the  water  in  the  long  descending  tube,  cause  its  hydro- 
static action  on  the  engine  also  to  terminate  \  reduce  it  to 
a  mere  conduit  for  the  waste  steam  \  and  of  course  totally 
end  all  condensation. 
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FldenigraiKted  io  Thomas  Robinsow  Wxluaks,  rf  New  NoirfilB^ 
street,  Strtmd,  Middkees,  Oenileman,Jbrim  tn^prmmf  ZtiweC  Dalad 
July  19,  1885. 

This  lancet  is  so  contriyed  that,  by  letting  go  a  trigger, 
a  spring  forces  its  point  downwards  and  sideways,  to  make 
the  incision  intended,  and  again  retracts  it  into  its  case, 
to  which  latter  there  is  a  sliding  part  at  its  lower  end, 
which  regulates  the  depth  of  the  incision. 

The  spring  is  a  coiled  spiral,  like  that  of  a  watch,  and 
works  within  a  cylindrical  cavity  in  a  round  metallic  plate, 
that  tarns  on  an  axis  at  its  centre,  to  one  side  of  which 
plate  the  upper  end  of  the  lancet  blade  is  attached  by  a 
screw  pivot ;  both  these  are  enclosed  in  a  thin  case, 
through  the  bottom  of  which  the  point  of  the  lancet  pro* 
trades,  and  is  there  confined,  by  stops  at  each  side,  to 
move  within  a  limited  space.  At  one  side  of  this  case 
the  trigger  is  placed,  moved  by  a  little  button  which  pro* 
jects  beyond  the  case,  and  whose  point  enters  into  notches 
in  tlie  edge  of  the  round  plate  that  encloses  the  spring,  to 
retain  it  in  different  positions,  as  the  plate  is  drawn  round 
backwards  by  a  little  arm,  that  is  fixed  to  it  at  one  side 
for  that  purpose.  The  second  part  of  the  case  before* 
mentioned  slides  on  over  the  first  from  beneath,  and  is 
fastened  to  it  by  a  small  screw  with  a  milled  head,  by 
which  the  situation  of  the  two  parts  can  be  adjusted  as 
thought  proper.  One  side  of  this  second  and  lower  part 
of  the  case  is  formed  of  a  thin  flat  spring,  which  presses 
against  the  side  of  the  lancet,  steadies  its  motion,  and 
also  prevents  any  fluid  from  penetrating  into  the  interior 
of  the  case. 

When  this  lancet  is  to  be  used,  the  spring  is  drawn  back 
until  the  point  of  the  trigger  enters  the  first  notch,  when 
the  lancet  blade  will  be  protruded  to  its  greatest  extent. 
The  lower  part  of  ttie  case  is  then  to  be  slided  on  over  the 
upper  part,  so  as  to  leave  as  much  of  the  point  of  the 
lancet  projecting  aa  will.be  thought  necessary  for  the 
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intended  incision ;  and  the  two  parts  being  then  secured 
together  by  turning  the  side  screw^  the  spring  is  to  be 
drawn  round  to  the  last  notch  in  the  circular  plate^  which 
causes  the  pivot,  by  which  the  upper  part  of  the  lancet  is 
fiistened  to  it,  to  pass  upwards  at  the  other  side  of  the 
case,  opposite  to  its  firat  position,  and  thereby  draws  up 
the  point  of  the  lancet  into  the  case,  and  prepares  it  for 
the  operation. 

The  lancet,  in  this  state,  being  placed  finuly  over  a  vein 
in  the  proper  position,  on  letting  go  the  tri^er,  by 
pressing  its  button,  the  point  of  its  blade  will  be  dis- 
charged downwards,  and  again  drawn  back  by  the  upper 
end  of  the  blade  being  moved  back  to  its  first  place  by 
the  action  of  the  spiral  spring ;  and  as  this  upper  end,  in 
thus  passing  backwards  and  upwards,  moves  sideways 
ako,  through  the  whole  diameter  of  the  circular  piece 
that  contains  the  springs,  the  point  must  make  a  corre« 
spending  lateral  movement  at  the  same  time  (which  on 
account  of  the  stops  before*mentioned,  at  the  lower  part 
of  the  upper  case,  will  be  in  a  contrary  direction  to  that 
of  the  pivot  end  of  the  blade),  by  which  the  length  of  the 
incision  will  be  determined. 


%. 


As  the  skin  and  other  substances,  through  which  the 
point  of  the  lancet  will  have  to  penetrate  in  an  operation, 
are  of  an  elastic  nature,  the  distance  to  which  it  will 
descend  must  be  regulated  by  the  degree  of  pressure  given 
to  the  whole  instrument  by  the  operator,  as  well  as  by 
the  extent  to  which  the  point  is  permitted  to  protrude 
beyond  the  case ;  for  which  reason,  as  the  operation  must 
depend  on  the  dexterity  and  skill  of  the  operator  with 
this  apparatus,  as  well  as  with  a  common  lancet,  we 
cannot  perceive  any  advantage  which  it  will  have  over 
that  instrument. 

The  jerk  of  the  spring,  we  Conceive,  would  be  rather 
injurious  than  useful ;  and  if  the  point  of  the  hmcet  being 
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ooofiaed  bom  penetrnting  beyond  a  gwrw  extent  v  ofiif 
benefit^  we  think  this  may  be  effected  in  a  nuch  non 
simple  mejiner  by  a  sliding  stop  on  the  blade  of  theooa* 
mon  lancet  itself.  Altogether  it  seems  to  us  sn  appinte 
which  veiy  few  surgeons  would  choose  to  use  with  tbor 
patients. 


,*,  tf  I  ^ ■■  ■  ..iif...  .1 ,,  iMt 


Svtieiy  of  Civil  Engineers. 

At  the  Adversary  Dinner  of  the  Institution  of  Civil 
Engineers^  on  the  11th  of  May^  the  Secretary^  Mr.lUttf 
d^ivered  an  address,  whichi  with  the  complimeatvi 
clausee  usual  on  such  occasions^  containing  matter  tendiDg 
to  promote  the  improTement  of  the  practical  sciences  lad 
artSy  an  account  of  it  will,  we  trust,  be  interesting  to  our 
readers. 

The  Institution  has  now  existed  for  eig^t  yean  in  a 
progressively  improving  state;  and  sixteen  new  maoben 
were  admitted  in  the  preceding  year,  which  laises  the 
whole  number  to  130.  It  is  not  confined  solely  to  tboie 
who  are  actively  engaged  in  the  professioji,  but  is  extended 
also  to  those  whose  studies  have  been  directed  to  objects 
of  a  congenial  nature. 

The  Society  possess  a  valuable  library,  with  nnmeww 
excellent  maps  and  plans,  and  an  extensive  collection  o> 
manuscripts  on  interesting  practical  subjectSi  commm^' 
cated  by  scientific  gentlemen,  all  of  which  are  op^  ^ 
tlie  inspection  and  study  of  the  members. 

Those  who  are  qualifying  themselves  by  previous  study 
for  this  most  useful  profession,  will  find  material  adfin* 
tages  in  becoming  members  of  the  Institution,  in  tbe 
facility  which  it  will  afford  them  of  associating  with  the 
more  experienced  members,  who  can  direct  their  stndieii 
solve  their  difficulties,  and  convey  information  to  than 
valuable  for  its  novelty  as  well  as  its  utility.  They  wiU 
also  be  greatly  assisted  by  the  body  of  literary  infom^ 


S^ty  .^  Cml  ]ingi$mrh  ^ 

tion^  both  printed  wai  ia  mannporititi  in  H^  po«8€aiioi^  of 
the  Society,  which  m$y  be  expected  to  inciease  rapidly  ii^ 
ettent  and  talae  ^  this  lostitutioQ  becomes  more  known, 
whichi  with  many  other  uBeful  objectSi  will  be  greadff 
promoted  by  the  publication  of  the  valuable  communicaf- 
lions  already  made  to  the  Society,  which  they  hare  it/L 
contemplation,  and  the  number  of  which  they  hope  to 
increase  considerably,  by  their  determination  to  confer 
medals  for  the  best  treatises  on  subjects  of  importance 
'  connected  with  the  profession  and  Institution. 

Men  of  science,  and  experienced  engineersi  will  also 
find  great  benefit  in  joining  a  Society  for  the  promotion 
of  a  profession  whose  objects  are  so  extensive  and  multi- 
farious, that  the  wisest,  most  studious,  and  most  laborious 
members  of  it,  cannot  flatter  themselves  with  having 
sounded  all  its  depths ;  and  who,  therefore,  by.  mutuaji 
communication,  may  expect  to  acquire  information  on 
various  j>oints,  which  chance  and  diversity  of  genius  fa- 
cilitate to  some,  and  withhold  from  others ;  and  which 
will  not  only  be  of  benefit  to  them  indirectly,  by  increasing 
•their  knowledge,  but  may  often  serve  to  convey  intelli- 
gence capable  of  the  most  immediate  and  beneficial  ap- 
plication. 

The  extension  of  knowledge  in  all  the  particulars  men- 
tioned is  very  much  promoted  by  the  plan  which  the  So* 
ciety  have  adopted,  of  proposing  questions  for  discussion 
on  subjects  interesting  to  the  profession ;  the  results  of 
which  are  not  lost,  as  by  another  useful  regulation  the 
opinions  given  respecting  them  are  registered ;  by  which 
a  very  usefiil  work  of  reference  is  formed  for  the  benefit  of 
the  members,  to  which  they  may  have  recourse  whenever 
they  may  find  occasion  for  its  consultation. 

Conceiving  that  practical  science,  as  well  as  the  views 
of  the  Society,  may  be  promoted  by  giving  publicity  tp 
the  questions  which  have  engaged  their  attention  in 
their  last  session,  we  insert  the  following  list  of  them :— 
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h  What  bas  been  tbe  resalt  df  die  last  year's  weirtf 
the  Macadamized  roads  in  London  ? 

2.  What  is  the  nature  and  cause  of  quickauidi,  like 
those  of  the  Goodwin  Sands^  their  actions  and  eiieet; 
how  are  the  Goodwin  Sands  situated,  and  what  would  be 
the  best  mode  of  preventing  accidents  on  the  Goodvia 
Sands  ? 

3.  What  is  the  best  mode  of  casting  large  mueei  of 
metal  perfectly  sound  ? 

4.  What  examples  are  there  in  this  country  wiud  ex* 
hibit  an  advantageous  effect  of  increasing  the  seov  ^ 
rivers  or  harbour  channeb  by  artificial  means  ? 

5.  What  are  the  chemical  properties  of  that  effloieKeot 
substance  that  so  frequently  exudes  from  the  saifiice  of 
brick  walls^  and  also  of  some  plastered  waOs ;  and  v 
there  any  means  known  of  preventing  thedestrdctionof 
paint  when  laid  upon  walls  where  that  substance  appean' 

6.  What  is  the  weight  of  cokes  resulting  fiom  tk 
perfect  carbonization  of  a  given  weight  of  different  niie* 
ties  of  coal  ? 

7/ What  is  the  best  method  of  weighing  the  gases,  or 
of  obtaining  the  specific  gravities  of  aeriform  fluidi  ia 
general? 

8.  What  are  the  comparative  advantages  «of  making  gtf 
from  oil  when  compared  with  mineral  coal  ? 

9.  What  experiments  have  been  made  on  the  stabBitj 
of  floating  bodies,  and  which  of  the  authors  on  this  wb* 
ject  have  ti*eated  it  in  a  manner  most  applicable  to  jne^ 
tical  purposes  ? 

10.  When  a  house  is  to  be  erected  upon  a  bed  of  day, 
what  is  the  best  method  of  building  the  same,  so  that  all 
parts  of  the  wall  above  the  level  of  the  ground  shall  be 
iree  from  damp ;  and  what  are  the  best  means  of  pn- 
venting  the  damp  arising  in  the  walls  of  houses  after  tb^ 
are  built  upon  a  bed  of  clay  ? 

11.  What  is  the  comparative  cost  of  conveyance  by 


ISociety  of  CivU  Engineen^  405 

means  of  tbe  common  turnpike  roads  in  proportion  to  the 
different  rates  of  motion  ? 

12.  What  is  the  greatest  time  that  what  has  been  called 
Parker's  Roman  Cement  has  been  known  to  occupy  in 
setting*  and  yet  ultimately  to  become  hard  ? 

13.  Is  the  metal  used  in  the  celebrated  French  draw 
plates  simply  a  softened  steely  or  is  it  an  alloy  of  iron 
with  other  metals  ? 

14.  What  are  the  advantages  and  disadvantages  of  iron 
boats  on  canals  compared  with  the  wooden  boat^  in  ordi- 
nary use? 

16.  What  have  been  the  rates  of  motion  in  proportion 
to  the  different  loads  on  board  steam-boats  ? 

10.  What  effect  has  the  atmosphere  upon  the  making 
of  iron  from  the  ore  into  what  is  called  pig  iron,  and  why 
is  that  made  in  winter  superior  to  that  made  in  summer  ? 

17.  What  may  be  considered  as  the  average  power  of  a 
horse  in  this  kingdom,  expressed  in  the  following  terms : 
The  force  employed  in  lbs.  weight ;  the  rate  of  motion ; 
the  distance  per  day,  reckoning  six  days  per  week, 
throughout  the  year  ? 

18.  What  is  the  comparative  cost  of  conveyance  by  the 
various  animal  powers  usually  employed  ? 

19*  What  are  the  relative  advantages  in  the  employment 
of  high  pressure*  or  low  pressure  steam,  or  which  will 
produce  the  greatest  effect  with  a  given  quantity  of  coals  ? 

Some  of  these  questions  still  remain  for  further  dis« 
cussion ;  others  of  them  have  been  freely  commented  on, 
and  will  be  laid  by  for  the  present ;  and  for  the  purpose 
of  obtaining  all  the  information  that  the  different  members 
can  furnish,  a  list  of  them  will  be  transmitted  to  those 
members  who  reside  in  the  country,  with  a  request  that 
they  will  furnish  solutions  as  iar  as  they  are  able  and  have 
opportunity. 

The  Institution  has  received  the  following  original 
conmiunications :— 
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1  •  A  paper  on  the  Principles  of  Tension,  waA  the  B^ 
fiistance  of  Bodies  to  be  torn  asunder  in  the  Direction  of 
their  Length.    By  Mr.  Tredgold. 

2«  A  paper  showing  the  comparatiye  Remstanoe  betweea 
Vessels  moving  on  Canals  and  Carriages  on  Rail-ways. 
By  Mr.  H.  R.  Palmer. 

•  3.  A  Description  of  a  new  measuring  Chain,  with 
Sketches  of  the  same,  and  a  Model  of  one.  By  Mr.  JoIib 
Easton. 

4.  A  paper  on  Coal  and  Coke,  showing  the  Resah  ef  a 
year's  working,  both  from  Ovens  and  Retorts,  at  Ipswidu 
By  Mr.  William  Cubitt. 

6.  An  Account  of  the  Eruption  of  Water  and  Bog  fnm 
Craw  Hill,  between  Keighley  and  Colne,  which  occporred 
on  the  2d  of  September,  1824.    By  Mr.  Josiafa  Parkes. 

6.  A  paper  on  the  Stability  of  Floating  Bodies.  By 
Mr.  George  Bidder. 

7.  A  paper  on  the  Stability  of  Floating  Bodies,  with  t 
Table  of  Calculations,  and  a  second  Table,  with  a  Descr^ 
tion  of  the  same.    By  Mr.  A.  G.  Garisund,  of  Carlscrooa. 

The  address  was  concluded  witii  a  list  of  aeveial 
trainable  books  and  models  lately  presented  to  the  Soeiefj 
by  different  gentlemen ;  an  acknowledgment  to  Mr.Tdfbid 
for  the  gift  of  the  portrait  of  their  President ;  and  a  notice 
that  the  Rules  of  the  Society,  latelj^  printed,  after  a 
thorough  revision,  are  now  ready  for  delivery  at  their 
house  in  Buckingham-street,  Strand. 
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William  Wood,  of  Summer  Hill  Grove,  Northum- 
berland, Gent,  for  an  apparatus  for  destroying  the  inflam- 
mable air  (which  is  commonly  known  by  the  name  of  fire 
damps)  m  mines.— Dated  April  22,  1826. — {Six  months  to 
enrol  specification,) 

John  Petty  Gillespie,  of  Grosvenor-street,  'New- 
ington,  Surrey,  Gent,  for  &.  new  spring,  or  combination  of 
springs,  for  the  purpose  of  forming  an  elastic  resisting 
medium. — ^Dated  April  25,  1826. — (Six  months.) 

Samuel  Bsown,  of  Eagle  Lodge,  Old  Brampton, 
Middlesex,  Grent.  for  improvements  on  his  former  patent, 
dated  Becember  4,  1823,  for  an  engine  or  instrument  for 
effecting  a  vacuum,  and  thus  producing  powers  by  which 
water  may  be  raised  and  machinery  put  in  motion. — Dated 
April  25,  1926.— {Six  months.) 

Francis  Halliday,  of  Ham,  Surrey,  Esq.  for  an 
apparatus  or  machine  for  preventing  the  inconvenience 
arising  from  smoke  in  chimneys,  which  he  denominates  a 
wind  guard. — Dated  April  26,  1826. — {Six  months.) 

John  Williams,  of  the  Commercial  Road,  ironmonger 
and  ships'  fire-hearth  manufacturer,  for  improvements  on 
ships'  hearths,  and  apparatus  for  cooking  by  steam. — 
Dated  April  27,  1826.*— (ru70  months.) 

William  Choick,  of  Strahan  Terrace,  auctioneer,  and 
RoBEBT  Gibson,  of  White  Conduit  Terrace,  builder, 
Islington,  for  improvements  in  machinery  for  making 
bricks.— Dated  April  27,  IS26.— {Two  months.) 

Charlbs  Kennedy,  of  Virginia  Terrace,  Great  Dover 
Road,  Surrey,  surgeon  and  apothecary,  for  improvements 
in  the  apparatus  used  for  cupping. — ^Dated  April  29,  1826. 
—(Six  months^ 

John  Goulding,  of  America,  but  now  residing  in 
Comhill^  London,  engineer,  for  improvements  in  the  ma- 
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chines  used  for  carding,  stubbing,  sliveringi  nmog,or 
spinning  wool,  cotton,  waste  silk,  short'  stapled  benf 
and  flax,  or  any  other  fibrous  materials  or  mixture  thenof. 
—Dated  May  2,  IS26.— {Sit  months.) 

Arnold  Buffum,  late  of  Massachusetts,  Amnici,  ^ 
but  now  residing  in  Jewin-street,  London,  hat  manuCictBRr, 
and  John  M'Curdy,  of  Cecil-street,  Strand,  Esq.  far 
improvements  in  steam*engines. — Dated  May  6^  1826^ 
{Six  months.) 

Sir  Robert  Seppings,  of  Somerset  House,  London, 
for  improvements  in  the  construction  of  fids  or  i^pantn 
for  striking  top-masts  and  top-gallant-masts  in  ahipi*- 
Dated  May  6,  1826.— (Six  months.) 

William  Fenner,  of  Bushell  Rents,  Wappingi  cv- 
penter,  for  an  improvement  in  machinery  or  appantas  far 
curing  smoky  and  cleansing  foul  chimneys. — ^Datedlby 
6,  1626.— (Six  months.) 

Alexander  Allard  de  la  Court,  of  Great  Wiih 
chester-street,  London,  Esq.  for  a  new  instnimen^  ini 
improvements  m  certain  well-known  instruments,  apps- 
cable  to  the  organ  of  sight.— Dated  May  6,  1826.— (^ 
montlis.) 

Joseph  Schaller,  of  Regent-street,  ladies'  dioo- 
maker,  for  improvements  in  the  construction  ormanoiactDie 
of  clogs,  pattens,  or  substitutes  for  the  samew— Dat^ 
May  6,  1S26.— (Six  months.) 

Edward  Heard,  St.  Leonard,  Shoreditch,  cheauiti 
for  a  certain  new  composition  or  compositions,  to  be  and 
for  the  purpose  of  washing  in  sea  and  other  water.-'Datcd 
May  8,  1826.— (.Six  months.) 

Levy  Zachariah,  jun.  of  Portsea,  pawnbroker,  for  a 
combination  of  materials  to  be  used  as  fueL-^Dated  May 
8,  1826.— (Six  months.) 
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SUPPLEMENT-^UNE,  1826. 

Further  ResearcJies  on  the  Preservation  of  Metals  by  Electro" 

chemical  Means. 

By  Sib  Humphry  Davy,  Bart.  Pres.  R.  S. 

(JFrom  the  PhiioMOfhical  Transactitms  of  the  Royal  Society  ofLondon*) 

Condaded  ftom  p.  376. 

Thess  results  upon  perfect  and  imperfect  conductors 
led  to  another  inquiry,  important  as  it  relates  to  the  prac- 
tical 8]iplication  of  the  principle ;  namely,  a^  to  the  ex- 
tent and  nature  of  the  contact  or  relation  between  the 
copper  and  the  preserving  metal.  I  could  not  produce 
any  protecting  action  of  zinc  or  iron  upon  copper  through 
the  thinnest  stratum  of  air,  or  the  finest  leaf  of  mica,  or 
of  dry  paper ;  but  the  action  of  the  metals  did  not  seem 
to  be  much  impaired  by  the  ordinary  coating  of  oxide  or 
mst ;  nor  was  it  destroyed  when  the  finest  bibulous  or 
silver  paper,  as  it  is  commonly  called,  was  between  them, 
being  moistened  with  sea  water.  I  made  an  experiment 
with  different  folds  of  this  paper.  Pieces  of  copper  were 
covered  with  one,  two,  three,  four,  five,  and  six  folds ; 
and  over  them  were  placed  pieces  of  zinc,  which  were 
fastened  closely  to  them  by  thread  :  each  piece  of  copper 
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so  protected  was  exposed  in  a  vessel  of  sea  water,  sodut 
the  folds  of  paper  were  all  moist. 

It  was  found;  in  the  case  in  which  a  single  leaf  of  paper 
was  between  the  zinc  and  the  copper,  there  was  no  cor- 
rosion  of  the  copper ;  in  the  case  in  which  there  were  two 
leaves,  there  was  a  very  slight  effect ;  with  three,  the 
corrosion  was  distinct;  and  it  increased  till  with  the  six 
folds  the  protecting  power  appeared  to  be  lost:  and  in  the 
case  of  the  single  leaf  there  was  this  difference  from  the 
result  of  immediate  contacty  that  there  was  no  de|M»ib<m 
of  earthy  matter ;  showing  that  there  was  no  absolite 
minute  contact  of  the  metals  through  the  moist  paper; 
which  was  likewise  proved  by  other  experiments:  fort 
thin  plate  of  mica,  as  I  have  jast  meationed,  entirely  i^ 
stroyed  the  protecting  effect  of  zinc ;  and  yet  when  a 
hole  was  made  in  it,  so  as  to  admit  a  very  thin  layer  of 
moisture  between  the  zinc  and  copper,  the  corrosion  of 
the  copper,  though  not  destroyed,  was  considerably  £* 
minished. 

The  rapid  corrosion  of  iron  and  zinc,  particularly  when 
used  to  protect  metals,  only  in  very  small  quaatittSi 
induced  me  to  try  some  experimenta  as  to  their  dMio- 

'  cbi^mical  ppwers  in  menstrua  out  of  the  contact,  or  t^ « 
certain  exteot  removed  from  the  contft/Qt  of  air,  sadi*" 
H&ight  h^  used  for  moistening  paper  pnder  the  copftf 
sheathing  of  ships.  The  results  of  th^se  expenpuo^  I 
shall  now  detail.  A  small  piece  of  iron  was  placed  in  ^ 
glass  filled  with  a  saturate  solution  of  brine,  whii^h  coi* 
tains  little  or  no  air ;  copper,  attached  by  a  wire  to  ^ 
iron^  was  placed  in  a  veseel  containing  sea  water,  ^u<^ 
was  connected  with  the  brine  by  moistened  tow.  Tka 
copper  did  not  corrode,  and  yet  the  iron  was  scaicdy 
sensibly  acted  upon,  and  that  only  at  the  anr&ce  of  ^ 
brine;  and  a  much  less  eff^t  was  produced  npoak* 
many  weeks  than  would  have  been  oecafiionad  by  w* 

water  in  as  many  days. 
With  zinc  and  brine  in  the  same  kind  of  coDMxi0> 
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thert  W89  a  similar  result ;  btit  tb«  dolatkm  of  the  uno  wai 
Gov^ptnitiyely  more  rapid  than  that  of  die  iron,  and  the 
copper  was  rendered  more  highly  negative,  as  was  shown 
by  a  slight  deposition  of  earthy  matter  upon  it. 

A  solution  of  potassa,  or  of  alkaline  substances  pos* 

sessing  the  electro-positive  energy,  has  nearly  the  same 

effect  on  saline  solutions  as  if  they  were  deprived  of  air, 

and  when  mixed  with  sea  water  impedes  the  action  of 

metals  upon  them ;  but  if  used  in  quantity  in  combinations 

auch  as  these  I  have  just  described,  in  which  iron  is  the 

protecting  metal>  it  destroys  the  result,  and  rend^s  the 

irpa  negative.    Thus,  if  iron  and  copper  in  contact,  or 

ik^tf  lied  to  each  other  by  wires,  be  in  two  vessek  of  sea 

wstter  connected  by  moist  cottpn  or  asbestos,  ell  the  various 

cunfomstances  of  protection  of  the  two  metals  by  eacb 

oth^r  may  be  exhibited  by  means  of  solution  of  potassa* 

^  adding  a  few  drops  of  solution  of  potassa  to  the  water 

in  the  g^ass  containing  the  iron^  the  negative  powers  of 

t|pa  copper  in  the  other  glass  are  diminished ;  so  that  the 

^^>oeition  of  the  calcareous  and  magnesian  earths  i^on  it 

is  cop^iderably.  lessened :  by  a  little  more  solution  of  po« 

ta^aa  the  deposition  is  destroyed,  but  still  the  copper 

irfBuuna  dean.    The  corrosiw  of  the  iroa»  which-before 

was  rapid,  is  now  almost  at  an  end,  aiMi  a  few  drops  more 

pf  the  solutioi^  of  potassa  prpduoes  a  perfect  equilibrium ; 

a9  that  neither  of  tb^  metalA  undergoes  any  change,  and 

li^  wlude  system  is  in  a  slate  of  perfeot  repose.    By 

jmalring  the  fluid  in  the  glass  containing  the  iron  still  more 

alkaMofi,  it  no  longer  corrodes ;  and  the  green  tint  of  the 

afta  water  shows  that  the  copper  is  now  the  po^tively 

ejbetrified  metal ;  and  when  the  solution  in  the  glass  coa- 

teining  the  iron  is  strongly  alkaline,  the  copper  in  the 

other  glass  corrodes  with  great  rapidity,  and  the  iron  re* 

suuiMi  ia  the  electro-negative  and  indestructible  state. 

I  b^gan  this  pap^  by  some  observations  upon  Hie  na^re 
of  the  processes  by  which  copper  sheeting  is  destroyed  by 
water,  and  on  the  causes  by  which  it  is  preserved 

2  e2 
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clean,  or  rendered  foul  by  adhesions  of  marine  regetabWi 
or  animals  ;  I  shall  conclude  it  by  some  further  remarks 
on  the  same  subject,  and  with  some  practical  inferences 
and  some  theoretical  elucidations,  which  naturally  arise 
from  the  results  detailed  in  the  foregoing  pages. 

The  very  first  experiment  that  I  made  on  h  rbonr-boata 
at  Portsmouth,  proved  that  a  single  mass  of  iron  protected 
fully  and  entirely  many  sheets  of  copper,  whether  in  waves, 
tides,  or  currents,  so  as  to  make  them  negatively  electrical^ 
and  in  such  a  degree  as  to  occasion  the  deposition  of 
earthy  matter  upon  them  :  but  observations  on  the  effects 
of  the  single  contact  of  iron  upon  a  number  of  sheets  of 
copper,  where  the  junctions  and  nails  were  covered  wilk 
rust,  and  that  had  been  in  a  ship  for  some  years,  showed 
that  the  action  was  weakened  in  the  case  of  imperfect 
condexions  by  distance,  and  that  the  sheets  near  the  pro- 
tector were  more  defended  than  those  remote  from  it 
Upon  this  idea  I  proposed,  that  when  ships,  of  which  tht 
copper  sheathing  was  old  and  worn,  were  to  be  protected, 
a  gi'eater  proportion  of  iron  should  be  used,  and  that  ii 
possible  it  should  be  more  distributed.    Hie  first  experi- 
ment of  this  kind  was  tried  on  the  Sammarang,  of  28  guns, 
in  March  1824,  and  which  had  been  coppered  three  yeais 
before  in  India.     Cast-iron,  equal  in  surface  to  about  ^ 
of  that  of  the  copper,  was  applied  in  four  masses,  two 
near  the  stern,  two  on  the  bows.    She  made  a  voyage  to 
Nova  Scotia,  and  returned  in  January  1825.     A  fdse 
entirely  unfounded  statement  respecting  this  vessel 
published  in  most  of  the  newspapers, — that  the  bottom 
covered  with  weeds  and  barnacles.    I  was  present  at  Poitv-^ 
mouth  soon  after  she  was  brought  into  dock :  there  was 
not  the  smallest  weed  or  shelUfish  upon  the  whole  of  the 
bottom  from  a  few  feet  round  the  stern  protectors  to 
lead  on  her  bow.     Round  the  stem  protectors  there 
a  slight  adhesion  of  rust  of  iron,  and  upon  this  tbeie 
some  zoophytes  of  the  capillary  kind,  of  an  inch 
•half  or  two  inches  in  length,  and  a  number  of  mimiie 
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bamacles,  botk  Lepaa  anaiifera  and  Bala^osTiatiQnabulain* 
For  a  coosiderable  «pace  round  the  protectors,  both  on 
the  stem  and  bow,  the  copper  was  bright ;  but  the  colour 
became  greien  towards  the  central  parts  of  the  ship  ;  yet 
even  here  the  rust  or  verdigrease  was  a  light  powder,  and 
only  small  in  quantity,  and  did  not  adhere,  or  come  off 
in  scales,  and  there  bad  been  evidently  little  copper  lost 
in  the  voyage.  That  the  protectors  had  not  been  the 
cause  of  the  trifling  and  perfectly  insignificant  adhesions 
by  any  electrical  effect,  or  by  occasioning  any  deposition 
of  earthy  matter  upon  the  copper^  was  evident  from  this,— 
that  the  lead  on  the  bow,  the  part  of  the  ship  most  ex« 
posed  to  the  friction  of  the  water^  contained  these  adhe- 
sions in  a  much  more  accumulated  state  than  that  in  which 
they  existed  near  the  stem ;  and  there  were  none  at  all  on 
the  clean  copper  round  the  protectors  in  the  bow ;  and  the 
alight  coating  of  oxide  of  iron  seems  to  have  been  the 
cause  of  their  appearance. 

I  had  seen  this  ship  come  into  dock  in  the  spring  of 
1824,  before  she  was  protected,  covered  with  thick  green 
carbonate  and  submuriate  of  copper,  and  with  a  number 
of  long  weeds,  principally  fuci,  and  a  quantity  of  zoophytes, 
adhering  to  different  parts  of  the  bottom ;  so  that  tbis  first 
experiment  was  highly  satisfactory,  though  made  under 
very  unfavourable  circumstances. 

The  only  two  instances  of  vessels  which  have  been  re- 
cently coppered^  and  which  have  made  voyages  furnished 
with  protectors,  that  I  have  had  an  opportunity  of  exam- 
ining, are  the  Elizabeth  yacht,  belonging  to  the  Earl  of 
Darnley,  and  the  Caraebrea  Castle,  an  Indiaman,  belong- 
ing to  Messrs.  Wigram.  The  yacht  was  protected  by 
about  .^^  part  of  malleable  iron  placed  in  two  masses  in 
the  stern.  She  had  been  occasionally  employed  in  sailing, 
and  had  been  sometimes  in  harbour,  during  six  months* 
Wh^A  I  saw  her  iii  November  she  was  perfectly  cle^,  and 
the  copper  apparently  untouched.  Lord  Darnley  informed 
xne  that  there  never  had  been  the  slightest  adhesion  of 
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eitiier we«l  or  shtlWfisli  to ber copper,  but  AeAtkhwmtSi 
bsrnM^a  had  onoe  appeared  on  tbe  loose  oxide  of  ma 
in  the  neighbourhood  of  the  protectors,  wliidi  bmp* 
ever  were  immediately  and  easily  washed  off.  The  On* 
Bebrea  Castte,  a  large  ressel  of  upwards  q(  860  tons,  was 
fwniished  with  four  protectors,  two  ob  thie  etem  and  tire 
on  the  bow,  equal  together  to  about  ^ir  of  tile  aorihee  of 
the  Goppei;  She  had  been  protected  more  dian  twelft 
months,  and  had  made  the  voyage  to  Calcntta  and  badL. 
She  came  into  the  rirer  perfectly  Imgbt  $  and  when  ex* 
amined  in  the  dry  dock  was  found  entirely  (Vee  from  asj 
adheaioa,  and  offered  a  beautiful  and  almoet  pelishfJ 
surface ;  and  there  seemed  to  be  no  greater  wear  of  copper 
than  could  be  accounted  for  from  mechanical  eansea. 

Had  these  ressels  be^i  at  rest,  I  have  no  doubt  there 
would  have  been  adhesions,  at  least  in  Portsmondi  er 
Sheemess  harbours,  where  the  water  is  conatantiy  mnddy, 
and  where  the  smallest  irregularity  or  roc^neas  of  mabc^ 
from  either  wear,  or  die  deposition  of  calcareous  matlef, 
or  the  formation  of  oxides  or  caibonates,  enable  tbe  sefid 
matter  floating  in  the  water  to  rest.  There  la  a  dUp,  ike 
Howe,  one  of  the  largest  in  the  nayy»  now  lying  at  8heer» 
ness,  which  was  protected  by  a  quantity  of  aaai^roo, 
judged  sufficient  to  save  all  her  copper,  nearij 
months  ago.  She  has  not  been  examined ;  but  I 
and  hope  that  the  bottom  will  be  covered  wtdi  adbesioQa, 
which  must  be  the  case  if  her  copper  is  not  corroded :  but 
notwithstanding  this,  whenever  she  is  wanted  for  sea,  it 
will  only  be  necessary  to  put  her  into  dock  for  a  day  or 
two,  scrape  her  copper,  and  wash  it  with  a  small  quantity 
of  acidulous  water,  and  she  will  be  in  the  same  state  as  if 
newly  coppered. 

At  Liverpool,  as  I  am  informed,  several  ships  have 
protected,  and  have  returned  after  voyages  to  the  W( 
Indies,  and  even  to  the  East  Indies.  The  proportion  of 
protecting  metal  in  all  of  them  has  been  beyond  what  I 
have  recommended,  ^V  ^  tV  »  y^  ^^  of  them  have 
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fotti&d  perfedely  clean,  and  with  the  copper  ittitouched 
after  voyages  to  Demerara ;  and  another  nearly  in  the 
same  state,  after  two  voyages  to  the  same  place.  Two 
others  have  had  their  bottoms  more  or  less  covered  with 
barnacles ;  but  the  preservation  of  the  copper  has  been  in 
all  cases  judged  complete.  The  iron  has  been  placed 
along  the  keel  on  both  sides ;  and  the  barnacles,  in  cases 
where  they  have  existed,  have  been  generally  upon  the 
flat  of  the  bottom ;  from  which  it  may  be  concladed,  that 
they  adhered  either  to  the  oxide  of  iron,  or  the  calcareous 
€le{>osit8  occasioned  by  the  excess  of  negative  electricity. 

In  the  navy  the  proportion  adopted  has  been  only  -^ 
of  cast-iron,  at  least  for  vessels  in  actual  service,  and 
when  the  object  is  more  cleanness  than  the  preservation 
of  the  copper. 

It  is  very  difficult^  point  out  the  circumstances  which 
have  rendered  results,  such  as  these  mentioned  with  re- 
spect to  Liverpool  traders,  so  different  under  apparently 
the  same  circumstances,  i.  e.  why  ships  should  exhibit 
no  adhesions  or  barnacles  after  two  voyages,  whilst  on 
another  ship,  with  the  same  quantity  of  protection,  they 
shonld  be  foun^  after  a  single  voyage.*  This  may  pro- 
bably depend  upon  one  ship  having  remained  at  rest  in 
harbour  longer  than  another,  or  having  been  becalmed  for 
a,  short  time  in  shallow  seas,  where  ova  of  shell-fish  or 
young  shell-fish  existed;  or  upon  oxide  of  iron  being 
formed,  and  not  washed  ot^  in  consequence  of  calm 
weather,  and  which  consolidating,  was  not  afterwards 
separated  in  the  voyage.  From  what  I  can  learn,  how- 
ever, the  chance  of  a  certain  degree  of  foulness,  in  con- 
sequence of  the  application  of  tibe  full  proportion  of  pro- 
tecting metal,  will  not  prevent  ship-owners  from  employ- 
ing this  proportion,  as  the  saving  of  copper  is  a  very  great 
object ;  and  as  long  as  the  copper  is  sound,  no  danger  is 
to  be  apprehended  from  worms. 

It  ought  to  be  kept  in  mind  that  the  larger  a  ship,  the 

*  The  quality  of  the  copper  may  be  another  cause. 


416        Further  Researches  oUr  {he  Fre$ervaiion  of 

more  the  experiment  is  influenced  by  the  imperfect  oos- 
ducting  power  of  the  sea  water^  and  consequently  die 
proportion  of  protectiog  metal  may  be  larger  withoatbeiiig 
in  excess. 

I  have  mentioned  these  circumstances  because  thqr 
apply  to  ships  already  coppered,  and  because  I  have  heard 
that  a  Liverpool  ship^  of  which  it  was  doubtfol  whether 
the  copper  was  in  a  state  sach  as  would  eifable  ber  to 
make  another  voyage  to  India  with  security  has,  by  the 
application  of  protectors  of  ^  made  this  voyage,*  with- 
out apparently  any  wear  of  her  sheeting  9  and  that  she  is 
now  preparing  with  the  same  protectors  to  make  another 
voyage. 

In  cases  when  ships  are  to  be  newly  sheathed,  the  ex^ 
periments  which  have  been  detailed  in  the  preceding 
pages  render  it  likely,  that  the  most  advantageous  way  of 
applying  protection  will  be  under,  and  not  over  the  cop* 
per :  the  electrical  circuit  being  made  in  the  sea  water 
passing  through  the  places  of  junction  in  the  sheets ;  and 
in  this  way  every  sheet  of  copper  may  be  provided  witk 
nails  of  iron  or  zinc,  for  protecting  them  to  any  extent 
required.  By  driving  the  nail  into  the  wood  through 
paper  wetted  with  brine  above  the  tarred  paper,  or  felt,  or 
any  other  substance  that  may  be  employed,  the  incipient 
action  will  be  diminished  9  and  there  is  this  great  advan* 
tage,  that  a  considerable  part  of  the  metal  will,  if  the 
protectors  are  placed  in  the  centre  of  the  sheet,  be  de- 
posited and  re-dissolved :  so  there  is  reason  to  believe 
that  small  masses  of  metal  will  act  fur  a  great  length  of 
time.  Zinc,  in  consequence  of  its  forming  little  or  no 
insoluble  compound  in  brine  or  sea  water,  will  be  prefer* 
able  to  iron  for  this  purpose ;  and  whether  this  metal  or 
iron  be  used,  the  waste  will  be  much  less  than  if  the 
metal  was  exposed  on  the  outside  ;  and  all  diiiicalties 
with  respect  to  a  proper  situation  in  this  last  case  are 
avoided* 

•  The  IXorothy* 
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The  copper  used  for  sheathing  should  be  the  purest 
that  can  be  obtained  ;  ana  in  being  applied  to  the  ship, 
its  surface  should  be  preserved  as  smooth  and  equable  as 
possible  ;  and  the  nails  used  for  fastening  should  likewise 
be  of  pure  copper,  and  a  little  difference  in  their  thickness 
and  shape  will  easily  compensate  for  their  want  of 
hardness. 

In  vessels  employed  for  steam  navigation  the  protecting 
metal  can  scarcely  be  In  excess,^  as  the  rapid  motion  of 
these  ships  prevent  the  chance  of  any  adhesions  ;  and  the 
wear  of  the  copper  by  proper  protection  is  diminished 
more  than  two-thirds. 

« 

«  I  have  mentioned  in  the  two  last  communications  on  this  subject 
some  application  of  the  principle  ;  many  others  will  occur.  In  sub<* 
marine  constructions-^to  ptotect  wood^  as  in  piles^  from  the  action 
of  worms^  sheathing  of  copper  defended  by  iron  in  excess  may  be 
used ;  when  the  calcareous  matter  deposited  will  gradually  form  a 
coating  of  the  character  and  firmness  of  hard  stone. 


Description  of  Cast-iron  Trusses  or  Cradles,  for  sustaining  decayed  or 

sunken  Timbers* 

By  Ma.  Alfbed  Ainobk^  Everett-street,  Musseil-square^ 

Condiided  ftmn  p.  881. 

From  the  Transactions  of  the  Society  of  Arts^  &c.  Vol.  xlii. 

The  large  Gold  Medal  was  presented  by  the  Society  to  Mr.  Ainger 

for  this  invention. 

WITH  AN  ENGRAVING. 

It  has  been  shown  before  that  the  tension  on  the  limb 
be,  and  on  the  corresponding  limb  on  the  other  side,  is 
equal  to  one  and  a  quarter  times  the  whole  load  ;  equal, 
therefore,  in  thia  experiment^  to  seven  and  a  half  tons* 
But  as  two  cast-iron  bars,  having  each  a  sectional  area  of 
1*6  inches,  will  sustain  upwards  of  twenty-two  tons,  the 
load  might  have  been  increased  to  somewhat  more  thau 
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^  or  eighteen  tona.    This  would,  however,  be  approach- 

ing  toa  nearly  the  breaking  point  for  practice.  One  half 
the  weight  that  would  produce  fracture  i$  generally  con- 
sidered the  lajrgeat  load  to  which  any  material  should  be 
permanently  exposed.  One  half,  therefore^  of  eighteen 
tons  is  the  greatest  weight  that  these  trusses  should  con- 
stantly bear*  It  is  almost  needless  to-  add  that  their 
strength  may  be  increased,  as  circumstances  require^ 
without  limit. 

The  sizt  of  the  ears  will  of  course  require  no  less  con* 
sideration  than  that  of  the  limbs.  Those  at  e  sustain  the 
greatest  weightj  which  may  be  thus  ascertained : — sup- 
pose the  two  limbs,  b  e  and  c  d,  to  form  one  lever,  d  being 
the  fulcrum,  b  the  place  of  the  power»  and  e  that  of  the 
weight.    The  power,  as  already  shown,  is  half  the  whole 

load,  or -^;  the  limb,  be,  was  twenty-five  inches,  and 

c  d  twenty  inches ;  the  whole  length  of  the  lever,  there- 
fore, forty-five  inches,  and  the  pressure  on  the  ears  at  e 

equal  to  -^  x   -^^  or  1.126  w,  being  somewhat  less  than 

that  which  the  limbs  be  receive.  But  as  the  ears  are 
more  exposed  to  sudden  shocks,  especially  in  fixing,  they 
should  be  made  at  least  equal  to  the  limb ;  and  in  this 
case  they  were  so,  being  made  as  much  wider  than  the 
limb  as  the  width  of  the  bolt-hole ;  that  is  to  say,  they 
were  two  and  a  half  inches  wide«  and  pierced  with  a  hole 
half  an  inch  wide.  The  quantity  of  metal  below  the  bolt 
was  one  and  a  half  times  that  on  each  side. 

The  bolts  were  two  inches  by  half  an  inch ;  and  the 
bottom  of  the  groove  in  the  plates  being  made  rather 
hollow  from  end  to  end,  caused  the  bolts  to  rest  only  at 
the  extreme  edges  of  the  plates,  and  gave  to  them  ail  the 
strength  of  which  they  were  susceptible. 

As  in  most  of  the  cases  to  which  these  trusses  wonld  be 
applicable  it  is  requisite  that  they  should  not  occupy  a 
space  much  greater  than  the  depth  of  ihe  timber  itsdf ; 
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b  tU  these  the  cast-lroli  grooved  phtte  and  tile  bolt  tufty 
be  Hdvantageoasly  exchanged  for  a  wrought-iron  plate, 
Mtolnatiiig  in  a  screw  bolt  at  each  end,  and  the  plate 
may  be  cut  into  the  surface  of  the  timber  as  mach  as  cli^ 
ettttistanoes  render  necessary.  Tliis  will  be  understood 
by  the  description  of  the  other  trusses  in  which  such  plates 
are  introdncacl. 

It  has  been  objected,  and  peihapcr  may  again  be  so, 
that  the  oak  wedget  are  liable  to  become  infected  by  the 
fot  and  to  decay.  It  would  be  a  very  short  answer,  and 
one  involving  no  difficulty  nor  much  expense,  to  say,  ufte 
iron ;  but  the  fact  is,  that  iron  would  give  no  advantage 
to  counterbalance  the  convenient  facility  with  which 
Wooden  wedges  are  made  to  accommodate  themselves  to 
irregularities  in  the  size  or  surface  of  the  timber.  It  will 
be  observed  that  there  are  no  wedges  at  e,  those  at  c  are 
not  at  all  concerned  in  supporting  the  weight,  and  those 
at  d  are  so  iar  removed  from  the  seat  of  the  disorder  that 
before  it  could  materially  affect  them  the  beam  must  drop 
from  its  rottenness  at  e.  Farther  than  this, — as  the  wedges 
should  be  of  new  good  oak  it  is  hardly  possible  that  they 
should  become  worse  or  even  so  bad  as  that  part  of  the 
beam  immediately  under  them ;  still  less  likely  are  they 
to  become  so  bad  as  the  timber  of  the  beam  at  e,  which 
receives  a  pressure  more  than  double  that  to  which  the 
wedges  are  exposed. 

All  this,  however,  would  be  no  argument  for  the  use 
of  pieces  of  oak  bolted  to  the  sides  of  the  beams,  because 
the  ends  of  those  pieces  next  to  the  wall  would  inevitably 
receive  the  infection ;  and'as  the  support  they  give  depends 
on  the  adhesion  of  their  fibres  even  to  the  extremity,  they 
immediately  begin  to  lose  strength.  Besides  which,  the 
destruction  of  the  lateral  cohesion  and  tenacity  of  the 
fibre  is  the  first  effect  of  the  dry  rot,  and  takes  place  long 
before  the  wood  has  lost  the  power  of  supporting  a  con- 
siderable weight  pressing  on  its  surface. 

In  regard  to  expense  the  advantage  is  greatly  in  favour 
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of  the  iron^  the  whole  weight  of  cast-iron  at  each  end 
was  one  hundred  and  twenty-six  pounds,  and  of  wrought* 
iron  twelve  pounds.  The  cast*iron  was  supplied  at  14f« 
per  cwt.  and  the  wrought-iron  at  6d.  per  pound.  The  ex* 
pense  of  fixing,  as  has  already  been  stated,  is  scarcely 
appreciable.  If  this  be  compared  with  the  value  of  two 
pieces  of  oak,  each  six  feet  long,  twelve  inches  deep,  and 
four  inches  thick,  tpgether  with  three  or  four  screw-bolts, 
weighing  nine  or  ten  pounds  each ;  aod  if  to  this  be  added 
the  difficulty  and  risk  of  boring  bolt-holes  in  timber  so 
situated,  the  difference  will  be  found  to  be  in  the  ratio  of 
not  less  than  two  to  one. 

Figs.  5  and  6^  of  the  same  plate,  are  a  side  and  end 
view  of  the  truss  or  cradle  designed  for  the  principal 
rafters  and  tie-beams.  In  this  truss  there  is  a  peculiarity 
arising  from  the  circumstance  that  the  width  or  thickness 
of  the  rafter  is  generally  less  than  that  of  the  tie-beam,  as 
shown  in  fig.  6,  and  this  requires  that  the  limbs  of  the 
truss  should  not  form  straight  lines,  but  that,  in  passing 
from  the  tie-beams  on  to  the  rafter,  each  should  deviate 
half  the  difierence  of  thickness  of  these  two  :  that  devia* 
tion  is  made  where  the  bolts  n  and  o  pass  through,  ia 
order  that  no  loss  of  strength  may  be  occasioned.  The 
tie-beam  rests  upon  a  Is^rge  wrought-iron  plate,  terminated 
at  each  end  in  a  screw-bolt,  as  was  suggested  in  reference 
to  the  former  case,  thus  saving  the  depth  occupied  by 
detaching  the  bolt  from  the  plate.  .  The  edges,  r  r,  of  the 
trusses  are  made  thicker  ou  the  inner  faces,  and  are  cut 
into  the  sides  of  the  rafter,  as  shown  at  fig.  7.  At  q  there 
is  a  cast-iron  plate,  and  a  bolt  with  wedges  similar  to 
those  before  described,  the  tightening  of  which  brings  the 
plate  p  against  the  underside  of  the  tie-beam.  The  action 
of  the  truss  is  as  follows : — the  perpendicular  weight  is 
sustained  on  the  same  principle  as  in  the  first  case,  by  the 
two  opposing  pressures  at  p  and  q,  through  the  interven- 
tion of  the  strut  tn,  which  is  introduced  for  the  purpose ; 
the  lateral  thrust  is  resisted  by  tlie  edges  r  r,  cut  into  the 
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ftideft  of  the  rafters ;  and  less  directly,  but  more  powerfully, 
by  the  bolt,  plate,  and  wedges  at  q,  as  may  be  understood 
by  conBidering  that  any  tendency  to  lateml  motion  in 
that  part  of  the  rafter  at  q  must  describe  a  circle,  having 
the  strut  m  for  radius,  and  its  lower  end  for  a  centre ; 
the  inclination  of  m  from  the  perpendicular  gives,  there- 
fore, to  the  rafter,  a  tendency  to  move  somewhat  upwards 
in  opposition  to  the  bolt,  plate,  and  wedges  at  q,  and  of 
consequence  to  the  whole  weight  of  the  roof  acting  on  the 
plate  p.    The  two  pressures,  therefore,  one  arising  from 
the  actual  weight  of  the  rafter  and  its  load,  the  other  from 
its  lateral  thrust,  are  made  to  oppose  and  to  annihilate 
each  other  as  far  as  any  tendency  to  derange  the  parts  of 
the  framing  is  concerned,  and  the  whole  is  reduced  to  a 
simple  perpendicular  action  on  the  wall  through  the  feet 
of  ihe  truss.    A  cast-iron  plate  and  wedges  are  put  under 
the  bolt  at  o,  which  has  the  effect  of  tightening  the  whole 
and  of  supporting  the  tie-beam,  if  it  should  ever  be  required 
temporarily  to  remove  the  rafters.    The  bolt,  n,  is  merely 
for  connection  with  the  rafter,  and  for  maintaining  the 
strength  of  the  truss  where  it  deviates  from  the  straight 
line :  yy,  in  fig.  6,  is  the  line  of  section  in  fig.  6,  and  zz 
in  that  of  fig.  7. 

The  same  principles  of  calculation  as  those  applied  in 
the  last  case  will  determine  the  requisite  strength  of  the 
several  parts,  and  the  saving  of  expense,  as  compared 
with  any  possible  way  of  accomplishing  the  same  object 
by  oak  blocks  bolted  to  the  timbers  will  be  found  to  be 
in  a  still  greater  ratio  ;  probably  as  three  or  four  to  one. 

Figs.  8  and  9,  of  the  same  plate,  describe  a  mode  of 
raising  and  sustaining  a  sunken  or  broken  girder,  requiring 
the  exposure  -of  not  more  than  four  or  five  feet  of  the 
upper  surface,  and  not  at  all  disturbing  the  cieling.  The 
cast-iron  truss  consists  of  two  similar  pieces,  each  com- 
posed of  two  triangles  and  a  square  or  parallelogram,  the 
lower  part  of  which  supports  a  wrought-iron  plate,  with 
two  screws  at  each  end  (shown  separately  at  s  s).    Two 
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soialUr  plates  with  screws  bear  oa  tha  top  of  ihe  gjislir 
at  t  and  u.  The  underside  of  the  girder  is  notched  to 
adimt  the  plaie  s  i,  and  it  n^y  be  partially  cat  timmgh  at 
the  top ;  then  driving  wedges  between  the  plate  $$  and 
the  timber^  the  centre  of  the  girder  will  be  raised  to  any 
reqaiied  height^  and  will  remain  so* 


■^T" 


Description  of  an  Original  Screw. 

$7  Ms.  a.  WAUiH,  ef  MooQt^treet^  Wslw^rth  Comwm» 

From  the  Tranwotisns  of  th^  Bsdsty  of  ArUj  ft^  Jri.  xUu 

The  Slyer  Valcsq  Medal  tnd  Tea  Oaineai  wae  gires  ts  Ms.  Walss 

for  tlus  ceroiBuiiiestion* 


WITH  AN  ENOa^VINO. 


Tax  Society  have  for  some  few  years  offered  a  prami^gia 
for  a  method  for  generating  an  original  screw  more  perfeet 
than  any  hitherto  known.  Several  claimants  have  oovA 
forward ;  but  the  Society  have  not  as  yet  tboD^ght  them* 
selves  justified  in  awarding  the  premium,  on  aocount  of 
the  actual  imperfections  of  the  screws  producedi  ao4  tbn 
inadequacy  of  the  means  employed  to  obtain  a  coittet 
result.  The  screw  made  by  Mr.  Walsh,  when  #TaiiMiift| 
by  a  micrometer,  appears  to  be  erroneous  to  th#  amount 
of  no  more  than  U260  of  an  inch  in  thirtyrfoar  Ihneadf  i 
and,  therefore,  though  not  fit  for  astronomipal  purposes, 
may,  however,  be  very  advantageously  applied  to  other 
uses.  The  ingenious  simplicity  of  the  apparatus  by  which 
it  was  made,  not  requiring  the  use  of  a  screw-engine  with 
guide  screw,  wheel  work,  slide  rest,  8u^»  is  also  a  circum* 
stance  worthy  of  notice,  as  offering  to  the  artisan  of  ado« 
quate  skill,  but  contracted  pecuniary  means,  facilities  of 
good  work  which  hitherto  have  not  been  in  hif  power* 

In  PL  XIII,  fig.  10,  a  a  represents  a  cy%d^  of  aoftenecl 
steel,  which  is  to  be  cut  into  a  screw. 
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The  first  step  is  to  tiira  a  short  cyliad^  of  soft  ste«l 
exactly  twice  the  diameter  olf  the  intended  screw.  This 
is  then  to  be  fitted  on  an  arbor  in  the  lathe^  and,  by  means 
of  a  common  screw«tool  of  the  required  number  of  teeth, 
is  to  be  out  into  a  double  threaded  screw^  and  is  then  to 
be  hardened:  of  this  latter  screw,  bb,  fig«  11,  lepresente 
a  lateral  and  a  front  view. 

Another  short  cylinder  of  soft  steel  is  then  to  be  made 
of  exactly  the  diameter  of  the  intended  screw ;  it  is  then 
to  be  fitted  on  a  pin,  and  put  into  the  frame,  dd,  fig.  10« 
In  this  situation  it  is  to  be  pressed  hard  against  the  cylinder 
b,  fig.  11,  while  revolving  in  the  lathe,  until  a  good  thread 
is  rained  on  its  surfiK^e.  The  thread  thus  formed  will  be  a 
single  thread,  though  taken  from  a  double  one,  because 
during  the  process  it  revolves  in  proportion  to  the  larger 
cylinder  as  two  to  one ;  it  will  also  be  a  left*banded  thread, 
because  taken  by  impression  from  a  right-handed  one. 
After  a  few  revolutiohs  of  the  cylinder  c,  the  frame  in 
which  it  is  held  is  to  be  turned  upside  down,  and  the  same 
number  of  revolutioos  are  to  be  made  with  the  frame  in 
this  position,  by  which  alternation  the  thread  will  be  kept 
quite  perpendicular  to  its  axis,  and  the  more  the  two 
cylinders  are  worked  together,  the  more  vnll  the  cylinder 
c  be  free  from  the  errors  xof  the  first  cylinder  b.  Being 
completed,  it  is  then  to  be  hardened,  and  is  again  to  be 
put  into  the  firame  dd.  The  cylinder  a  a  being  put  into  a 
lathe,  the  screw  ci;  is  to  be  pressed  hard  against  it,  in  the 
manner  of  a  milling  tool,  beginning  on  the  right  hand : 
when  it  has  made  a  sufficient  impression  or  lead,  it  is  to 
be  shifted  one  thread  towards  the  left  hand,  the  following 
threads  of  the  screw  always  working  in  the  preceding  inir* 
pression,  which  serves  as  their  guide ;  this  is  to  be  couf* 
tinned  till  the  whole  cylinder  is  impressed  with  the  lead 
of  a  screw  (as  shown  in  fig.  10),  which  will  of  course  be 
right*>handed,  because  the  impressing  screw  is  lefu^ianded. 
The  lead  thus  obtained  is  to  be  eased  or  cut  deeper  by 
the  pointed  tool  e  e,  and  is  then  to  be  finished  by  the  screw 
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e,  taking  care,  aa  before  directed,  to  rererae  the  fiame  dd 
firom  time  to  time. 

To  make  a  left-handed  screw  to  suit  a  given  righi»handed 
one,  tap  a  cylinder  of  steel  in  the  same  dies,  and  of  the 
game  diameter  as  the  given  screw,  and  turn  each  end 
down  to  a  pivot,  as  ff,  fig.  J  3,  and  harden  it ;  drop  it  in 
the  open  frame  gg,  fig.  14,  (fig.  16  is  an  end  view  of  the 
same)  and  work  it  hard  against  the  prepared  cyUnder  ex- 
actly as  described  above  for  the  original  screw,  by  which 
a  left-handed  lead  will  be  obtained,  which  is  to  be 
deepened  with  the  point  tool  and  finished  by  the  roller  ff 
as  before. 

When  this  screw  is  obtained  it  may  be  hardened,  and 
left-handed  dies  may  be  made  from  it. 


Description  of  a  ScreuhWrench. 

By  Mb.  Fkancis  Watt. 

From  the  Transactions  of  the  8ociet]r  of  Arts^  8cc^  VoL  zui. 

The  sum  of  Ten  Guineas  was  presented  to  Mb.  Watt  for  this 

communication. 

WITH  AN  ENORAVINO. 

The  screw-wrench  is  a  kind  of  lever-vice,  and  is  an 
extremely  convenient  tool  for  securing  and  loosening 
square  headed  screws,  and  for  other  similar  purposes* 
The  moveable  chap  of  the  instrument  is  secur^  at  any 
required  distance  from  the  fixed  one,  sometimes  by  means 
of  a  screw,  and  sometimes  by  means  of  a  short  wedge 
driven  in  at  the  base  of  the  sliding  bar.  To  both  these 
methods,  however,  as  usually  applied*  there  are  objections, 
arising  from  the  liability  of  the  former  to  be  injured^  and 
of  the  latter  to  give  way  under  the  great  strain  which  is 
sometimes  put  upon  the  instrument 

Mr.  Watt's  wrench  is  represented  plate  XIII»  fig.  16. 
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1 1  i8  the  fixed  bar,  tenninated  by  the  fixed  chap  h :  jjj  is 
aa  iron  case,  enclosing  and  fixed  firmly  on  the  bar  t  i : 
k  is  the  sliding  chap,  having  a  hole  cut  in  it. for  the  bar 
i  t  to  pass  through,  and  secured  to  the  sliding  bar  /  /.  It 
ivill  be  observed  that  the  lower  end  of  this  bar  is  cut  off 
very  obliquely,  so  as  to  form  a  long  low  wedge,  mn  is  a 
low. wedge,  still  longer  than  that  just  described. 

In  order  to  make  use  of  the  instrument,  the  wedge  m  n 
is  to  be  withdrawn ;  the  chap  k  is  to  be  moved  on  the  bar 
f  t,  till  the  screw  head,  or  other  object  to  be  acted  on,  is 
closely  embraced  between  the  two  chaps ;  the  moveable 
wedge  is  then  to  be  inserted  point  foremost,  and  is  to  be 
driven  home  by  a  light  blow  or  two  of  a  hammer,  or  may 
be  forced  in  sufficiently  even  by  hand. 

The  long  line  of  bearing  that  the  two  wedges  have  on 
each  other  renders  it  impossible  that  they  should  give  way, 
while,  at  the  same  time,  a  very  moderate  blow  on  the  point 
of  the  moveable  wedge  will  be  sufficient  to  disengage  it. 

It  is  by  no  means  absolutely  necessary  to  take  out  the 
moveable  wedge  previous  to  adjusting  the  iustrument; 
all  that  is  required  being  that  the  sliding  bar  //  should 
move  easily. 

It* will  therefore  be  found  convenient  to  drill  a  hole 
through  the  point  of  the  wedge  at  m,  and  insert  a  small 
pin,  in  order  to  prevent  the  wedge  from  slipping  out  of 
the  case  jj,  and  being  lost. 


Physico-chemical  Researches  on  CharcoaL 

By  M.  Chbuvxeusse,  Profesflor  of  Chemistry  at  the  Royal  School  of 
Artillery  and  Engmeerijig.    Atmales  de  Chimiei  Aout,  1895. 

Concluded  ftmn  p.  308. 

Of  the  Hygrometric  Property. 

Charcoals,  considered  with  regard  to  their  power  of 
absorbing  aqueous  vapours,  may  also  be  distinguished 
into  two  classes,  although  always  produced  from  the  same 
wood,  as  will  be  seen. 

VOL.  II.  2  F 
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I  took  two  charcoals  of  poplar,  one  in  the  first  state  of 
carbonization,  and  the  other  in  the  second.  These  two 
charcoals  were  made  exactly  of  the  same  thickness ;  they 
were  then  deprived  of  their  humidity,  but  not  of  the  air 
which  they  contained,  in  order  to  make  these  experiments 
coincide  with  the  operations  of  gunpowder  manufactories. 

The  two  charcoals  of  this  light  wood,  well  dried,  were 
weighed  and  placed  in  a  vessel,  the  air  of  which  was 
humid,  and  in  which  the  hygrometer  indicated  its  maximum; 
every  24  hours  the  charcoals  were  weighed,  and  these 
weighings  were  continued  during  a  month. 

These  same  operations  were  repeated  on  charcoals  of 
hard  wood,  that  of  guiacum  in  the  two  states  of  carboni- 
zation and  perfectly  dry.  I  will  only  point  out,  in  the  fol- 
lowing table,  the  results  obtained  on  the  first,  the  third, 
the  eighth,  and  the  thirtieth  day,  the  intermediate  obser- 
vations having  little  interest. 

I  also  wished  to  determine  the  absorption  of  water  in  its 
liquid  state  by  these  charcoals  ;  and  for  this  purpose,  after 
having  completed  the  experiments  in  the  humid  air,  the 
four  charcoals  were  saturated  by  a  prolonged  immersion 
in  water. 

The  Quantities  of  Water  absorbed  by  100  Parts  of  Charcoal. 


Charcoal  of  /  lit  Carbonization 
Poplar      \9d  Carbonization 
Charcoal  of  f  lat  Carbonization 
Guiacum    \8d  Carbonization! 


Duration  of  the  exposure 
to  moist  air. 


IstdayiSd  day 


0-176 
0-15S 
0*058 
0*021 


0*835 
0*880 
0*089 
0*040 


8th  day 


0*835 
0-830 
0*088 
0058 


SOth  day. 


0*835 
0-835 
0*119  «J 
0*094 


Saturated 
with  water 

.    ^. 

unmemon. 


759-94 

468<W 

77*94 

45*98 


In  comparing  the  results  exhibited  in  this  table^  the 
charcoals  of  light  wood  and  of  dense  wood  will  be  seen, 
in  their  first  state  of  carbonization,  to  have  absorbed  a 
greater  quantity  of  water  than  the  same  charcoals  in  their 
second  state,  and  that  this  absorption  took  place  more 


PhysicO'Chemcal  Researches  on  Charcoal.        427 

gpeedily  with  the  first  than  with  the  second,  which  never- 
theless in  time  became  charged  with  the  same  quantity 
of  bamidity. 

It  is  also  of  importance  to  know  if  charcoals  of  the  same 
wood,  prepared  by  the  two  modes  of  carbonization,  absorb 
in  the  same  manner  when  they  are  reduced  to  powder. 
Experience  shows  that  the  absorption  exercised  by  the 
charcoal  of  poplar  in  the  first  state  of  carbonization,  is 
performed  more  rapidly  than  that  by  the  powder  of  char- 
coal of  the  same  wood  in  the  second  state  of  carbonization. 
The  two  charcoals,  pulverized,  always  became  saturated 
in  time  with  the  same  quantity  of  water,  which  was  found 
to  be  less  than  that  which  the  same  charcoal,  in  an  entire 
state,  could  absorb. 

Thus  it  results  also  from  these  different  experiments  on 
absorption,  that  charcoals,  prepared  with  the  sailie  wood, 
but  by  different  exposures  to  the  action  of  fire,  may  be 
considered  as  in  two  distinct  classes. 

Of  the  Combustibility. 

The  combustible  property  of  charcoals  has  not  hitherto 
been  examined  but  with  regard  to  the  species  of  vegetables 
which  have  furnished  them  ;  but  the  experiments  which  I 
am  going  to  recite,  prove  evidently  that  the  state  of  car- 
bonization of  a  charcoal  is  a  principal  cause  of  variation 
in  this  property,  so  much  sought  for  in  the  charcoal  des- 
tined for  the  fabrication  of  gunpowder. 

If  a  small  cylinder  of  the  charcoal  of  black  alder,  in  its 
first  state  of  carbonization,  be  exposed  to  the  action  of  the 
flame  of  a  candle,  it  grows  red  and  burns  at  the  heated 
end,  and  the  combustion  continues  as  long  as  it  is  exposed 
to  the  air. 

If  the  same  operation  is  repeated  with  a  cylinder  of 
charcoal,  also  of  black  alder,  but  in  its  second  state  of 
carbonization,  it  grows  red  and  burns  with  diflSculty,  and 
when  it  is  exposed  to  the  air  it  quickly  becomes  ex- 
tinguished. 

2f2 
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The  charcoal  in  the  iirBt  state  of  combustion,  being 
plunged  into  oxygen  gas,  burns  brilliantly,  whilst  the 
combustion  of  the  other  sort  of  charcoal  is  less  rapid ; 
this  difference  of  combustibility  is  rendered  very  ap- 
parent by  the  following  experiment : — ^Two  charcoals, 
in  the  two  different  states  of  carbonization,  are  to  be 
formed  into  equal  cones  by  a  file  ;  each  of  these  two  pieces 
is  to  be  fixed  on  one  end  of  a  wire,  and  the  two  other  ex- 
tremities of  these  wires  are  to  be  thrust  into  a  piece  of 
cork,  in  such  a  manner  that  the  bases  of  the  two  cones 
may  be  opposite,  at  the  same  height,  and  without  coming 
in  contact. 

After  having  made  the  tops  of  the  two  cones  red  hot  at 
the  same  time,  they  are  to  be  introduced  into  a  jar  of 
oxygen  gas,  mixed  with  atmospheric  air,  in  equal  pro- 
portions^  care  being  taken  not  to  close  the  jar  entirely. 
It  will  be  remarked  in  this  experiment,  that  the  combus- 
tion appears  to  be  equal  in  the  two  pieces  of  charcoal  at 
the  commencement  of  the  operation  ;  but  that  in  a  short 
time  the  flame  disappears  from  the  surface  of  the  charcoal 
in  the  second  state  of  carbonization,  and  that  it  remains 
red  without  burning  with  a  vivid  light ;  whilst  at  the  same 
moment  the  charcoal  of  the  first  carbonization  is  entirely 
consumed. 

The  greater  affinity  of  oxygen  for  charcoals  in  the 
first  state  of  carbonization  than  for  the  others,  is  further 
proved  by  the  decomposition  of  water,  which  is  more 
easily  effected  by  the  first  than  by  the  second,  as  the 
simple  experiment  will  show  which  I  am  going  to  relate. 

Two  pieces  of  charcoal,  formed  of  the  same  piece  of 
black  alder,  one  in  the  first  state  of  carbonization,  and  the 
other  in  the  second,  after  being  slightly  moistened  are  to 
be  put  down  into  an  earthen  crucible,  filled  with  sand, 
which  is  to  be  immediately  made  red  hot.  If  after  it  is 
cool  the  charcoals  are  sought  for,  it  will  be  remarked  that 
the  one  in  the  first  state  of  carbonization  is  entirely  de- 
stroyed, and  that  it  is  replaced  by  only  a  few  traces  of 
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the  remains  of  its  combustion,  whilst  the  charcoal  in  the 
second  state  remains  without  alteration. 

Without  anticipating  what  I  intend  hereafter  to  publish 
on  the  combustibility  of  charcoals  with  regard  to  the  vege- 
table species,  the  mode  of  carbonization,  8cc.  we  may  infer 
from  the  experiments  recited,  that  charcoals  of  the  first 
carbonization  are  more  combustible  than  the  others,  when 
they  are  formed  of  the  same  sort  of  wood. 

We  may  also  conclude  from  these  latter  experiments, 
that  charcoals  may  be  ranged  in  two  classes,  as  well  with 
regard  to  their  combustibility  as  to  the  other  properties 
which  we  have  already  examined. 

General  Conclusion  and  Application. 

On  examining  the  facts  contained  in  this  memoir,  it 
will  be  seen  that  their  object  is  to  fix  the  attention  on  the 
properties  of  charcoal,  which  ought  to  interest  the  gun- 
powder nanufacturers. 

Carbonization.^-^!  have  here  shown  that  substances 
capable  of  being  converted  into  charcoal  may  produce 
charcoals  of  different  qualities,  according  to  the  quantity 
of  caloric  employed  in  making  them  ;  which  has  led  me 
at  present  to  arrange  all  charcoals  into  two  principal 
classes,  according  to  the  greater  or  less  advanced  state  of 
their  carbonization,  in  consequence  of  the  charcoals  of 
those  two  classes  having  properties  diametrically  opposite. 

Conductibility  for  Electricity, — I  have  then  considered 
these  two  sorts  of  charcoal  with  respect  to  their  property 
of  conducting  electricity,  and  experience  has  proved  that 
a  charcoal  of  the  first  class  is  not  a  conductor  of  electricity 
when  in  a  dry  state,  whilst  a  charcoal  belonging  to  the 
second  class  is  a  perfect  conductor. 

I  have  made  evident  the  advantage  of  employing  zinc 
for  examining  before-hand  whether  a  charcoal  was  a  con- 
ductor of  electricity. 

In  seeking  to  know  the  charcoals  whose  conductibility 
was  greatest^  I  have  found  that  this  property  is  at  ita 
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maxifnum  in  those  which  have  been  most  heated^  as  is 
easy  to  be  perceived  in  those  charcoals  which  have  fallen 
oat  from  the  high  furnaceB.  The  electricity  which  these 
charcoals  exhibit  in  their  contact  with  zinc,  places  them 
above  silver  for  this  effect. 

These  applications  naturally  follow  from  the  foregoing 
observations  :-^lst.  That  it  will  be  possible  to  compose 
electrical  piles,  which  will  be  more  economical  and  better 
than  those  in  use,  by  substituting,  for  copper,  charcoals 
fjTom  the  high  furnaces^  and  others  which  have  been  ex* 
posed  to  an  elevated  temperature. — ^2dly,  An  application 
not  less  important  is,  that  whenever  it  is  desired  to  trans* 
mit  electricity  to  the  earth,  as  in  the  erection  of  lightning- 
conductors,  it  will  be  advantageous  to  use  these  latter 
charcoals,  which  in  case  of  a  deficiency  may  be  replaced 
by  coke,  as  being  much  better  than  the  common  wood- 
charcoal  obtained  by  a  process  analogous  to  that  by  which 
small  coal  (braise)  is  procured. 

Conductihiliti/  for  Caloric. — Charcoals  produced  from 
the  same  substance  in  their  first  and  in  their  second  state 
of  carbonization,  have  also  exhibited  opposite  characters 
relative  to  their  conductibility  for  caloric.  A  very  im- 
portant fact  may  be  here  remarked, — that  the  charcoals 
which  conduct  electricity  are  precisely  those  which  con- 
duct caloric. 

Since  the  conducting  faculty  of  charcoal  for  electricity 
and  caloric  is  the  same  for  all  charcoals  in  their  second 
state,  it  will  be  easy  to  verify  those  properties  the  one  by 
the  other :  thus,  the  application  of  zinc  will  indicate  at 
once  if  a  charcoal  can  serve  as  a  conductor  of  caloric,  in 
a  variety  of  circumstances  which  are  not  important  to 
recite  here. 

Density. — I  have  also  determined  the  density  relative  to 
the  two  species  of  charcoals,  which  hitherto  has  only  been 
examined  in  those  of  the  different  sorts  of  wood,  and  I 
have  found  that  charcoals  in  the  first  state  of  carbonization 
are  generally  less  dense  than  those  in  the  second  state. 
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Absorption  of  Humidity. — ^The  absorbent  faculty  which 
charcoals  possess  for  humidity  has  also  been  the  subject  of 
my  researches.    I  have  demonstrated^ — 

1st,  That  charcoals  of  the  same  wood,  in  the  two  dif- 
ferent states  of  carbonization,  absorb,  in  time,  the  same 
quantity  of  humidity  when  they  are  exposed  to  saturated  air. 

2dly,  That  this  absorption  is  always  more  speedy  in 
charcoals  in  the  first  state  of  carbonization  than  in  the 
others. 

3dly,  That  entire  charcoals  absorb  so  much  more  water 
as  their  density  is  less. 

4Uily,  Finally,  that  charcoals  in  a  state  of  division  have 
the  sione  properties  as  before  their  pulverization,  but  that 
the  quantity  of  water  absorbed  by  them  is  less. 

From  these  facts  we  may  perceive,  that  if  charcoal  be 
employed  as  an  absorbent  substance,  it  will  be  better,  in 
some  circumstances,  to  give  the  preference  to  charcoals 
in  the  first  state  of  carbonization  made  from  light  wood 
not  pulverized. 

CombustibiUtjf. -^The  men  of  science  who  have  examined 
the  combustibility  of  charcoals  have  confined  themselves 
to  the  statement  of  the  differences  which  they  have  ob- 
served in  burning  charcoal  from  different  substances,  not^ 
withstanding  the  interest  which  their  labours  excite,  an 
evident  omission  may  be  observed  in  them,  in  their  no 
stating  the  degree  of  carbonization  of  the  charcoals  used 
in  their  experiments. 

The  object  which  I  have  proposed  at  present  is  only  to 
make  manifest  the  great  difference  in  combustibility,  which 
exists  between  two  charcoals  of  the  same  substance,  in 
the  extreme  limits  of  carbonization  ^  and  experience  has 
made  known,  that  the  combustion  of  charcoal  in  the 
first  state  of  carbonization  is  more  easy  to  be  effected  than 
that  of  charcoal  of  the  same  wood  in  the  second  state. 

It  would  doubtlessly  be  important  to  demonstrate  the 
scale  of  combustibility  of  the  same  charcoal  taken  at  its 
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first  point  of  carbouizaiion,  aiid  followed  in  the  different 
states  through  which  it  passes  before  it  enters  its  maximum 
of  temperature. 

I  propose  hereafter  to  publish  this  labour,  the  execution 
of  which  is  equally  long  and  delicate,  when  the  different 
species  of  charcoals  are  desired  to  be  submitted  to 
examination. 

Such  are  the  results  of  the  attempts  which  I  hare  made 
to  study  the  properties  of  charcoals,  and  from  which  we 
ought  to  divide  into  two  great  classes  all  the  carbonaceous 
substances  belonging  to  every  single  species.   * 

In  the  first  I  arrange  all  the  charcoals  obtained  in  the 
first  state  of  carbonization,  which  are  at  the  same  time  the 
least  dense,  the  worst  conductors  of  electricity  and  of 
caloric,  the  most  combustible,  and  the  most  rapidly  ab» 
sorbent  of  humidity. 

In  the  second  I  place  all  the  charcoals  which  have  been 
exposed  to  a  high  temperature,  or  which  are  found  in  the 
second  state  of  carbonization,  which  are  at  the  same  time 
the  most  dense,  the  best  conductors  of  electricity  and  of 
caloric,  the  least  combustible,  and  the  most  slowly  ab« 
sorbent  of  atmospheric  humidity,  although  saturating 
themselves  in  time  to  the  same  degree. ' 

In  an  ensuing  memoir,  wherein  I  will  examine  the 
chemical  properties  of  charcoal,  I  will  explain  the  causes 
to  which  are  owing  the  change  of  state  which  has  been 
the  subject  of  the  present  communication. 
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Patent  granted  to  Jonathan  Downton^  of  Blackwall,  Middkiex^ 
Shipwr,iglU,for  improvements  in  water  closeis*   Dated  June  18^  1 825. 

The  chieF peculiarity  of  the  water  closet  of  the  patentee 
lies  in  the  use  of  a  pump  for  drawing  off  the  contents  of 
the  pan^  and  forcing  them  away  again  through  a  tube 
into  the  sewer,  or  other  external  receptacle.  '  This  pump 
is  placed  near  the  pan,  and  is  worked  by  a  lever^  whose 
centre  of  motion  is  at  the  opposite  side  of  the  pump  to 
that  part  to  which  the  hand  is  applied.  A  bent  tube,  of 
about  the  same  diameter  as  the  pump,  passes  from  the 
bottom  of  the  pan  to  the  lower  part  of  the  pump ;  and 
another  tube  of  the  same  size  passes  from  the  same  part 
of  the  pump  to  the  sewer,  which  tube  may  either  be  made 
to  ascend,  descend,  or  go  off  horizontally,  or  in  any  other 
direction  which  may  be  convenient.  Two  valves  are 
placed  in  the  bent  tube,  which  is  between  the  pump  and 
the  pan,  one  next  the  former,  and  the  other  adjoining  to 
the  latt«r,  both  of  which  valves  open  towards  the  pump  ; 
and  in  the  other  tube,  which  leads  to  the  sewer,  there  is 
a  single  valve  near  the  pump.  A  pipe  for  the  conveyance 
of  water  runs  down  from  a  reservoir,  and  entering  the  pan 
at  one  side  passes  round  horizontally  across  the  line  of 
the  pump,  in  which  part  it  has  a  cock,  whose  handle  is 
worked  by  a  jointed  bar,  that  descends  from  the  pump 
lever  in  such  a  manner  as  to  open  the  cock  when  the 
piston  is  being  raised,  and  to  close  it  again  as  this  de- 
scends, which  position  of  the  cock  within  the  pan  the 
patentee  notices  several  times,  as  a  matter  of  importance. 

The  pump  being  a  forcing  pump,  and  its  lower  part 
alone  operating  for  the  purposes  mentioned,  the  part 
above  the  piston,  which  would  otherwise  be  unemployed, 
is  applied  by  the  patentee  as  an  air  pump  for  drawing  the 
air  ftom  the  pan,  and  driving  it  into  the  evacuating  tube ; 
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which  is  peffonned  by  having  a  close  cover  screwed  on 
the  top  of  the  pump^  and  paBsiog  the  pistoa  rod  out  through 
a  stuffing  box  in  its  centre^  while  a  pipe,  with  a  valve 
opening  from  the  pan^  passes  from  the  top  of  this  latter  to 
the  upper  part  of  the  pump  ;  from  whence,  at  the  opposite 
side,  another  pipe,  with  a  valve  opening  outwards,  goes 
into  the  discharging  tube ;  and  from  the  upper  part  of  the 
pan  a  third  pipe  passes  into  the  open  air  ;  by  which  pipes 
and  valves  altogether,  when  the  pump  is  wodked,  and  the 
cover  put  down  close  on  the  pan,  the  air  will  be  drawn 
through  it  into  the  upper  part  of  the  pump,  and  from  thence 
forced  off  into  the  discharging  tube.  An  opening  is  made 
at  the  side  of  the  large  bent  tube,  near  the  pump,  by 
which  it  may  be  cleaned  when  necessary^  and  which  is 
fitted  with  an  air-tight  cover,  that  is  screwed  on  at  all 
other  times.  

The  chief  objection  to  this  apparatus  would  arise  from 
the  necessity  of  working  the  pump  for  clearing  the  pan 
whenever  it  were  used,  the  labour  of  which  would  probably 
cause  it  often  to  be  omitted.  The  adhesion  of  the  con- 
tents of  the  pan  to  the  inside  of  the  pump  and  to  the 
valves,  would  also  be  likely  to  cause  offensive  odours^ 
which  could  not  be  overcome  by  the  air  pump  and  water 
pipe ;  all  which,  added  to  its  comphcation,  would  most 
probably  give  the  common  water  closets  a  preference  to  it 
in  public  estimation. 


Patent  granted  to  John  Hobbins,  of  Walsall,  Staffordshire,  Irtm* 
monger,  fir  improvements  in  gas  apparatus.   Dated  June  28,  ISM. 

The  gas  apparatus  described  in  the  specification  of  this 
patent  consists  of  a  gas  retort,  and  vessels  for  purifying 
the  gas,  of  a  peculiar  construction. 

The  retort  is  composed  of  three  parts,  two  end  pieces 
and  a  body,  put  together,  by  flanches  cast  on  ikevk,  with 
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screws  and  nuts ;  the  fiie  only  acts  on  the  body^  and  the 
end  parts  are  never  affected  by  it^  so  that  they  remain  in 
good  order,  fit  for  several  successive  bodies,  as  the  former 
ones  are  burnt  out.  The  end  part,  by  which  the  coals  are 
conveyed  into  the  retort,  is  a  piece  of  the  same  form  as 
the  body,  about  as  long  as  its  diameter,  above  which  a 
hopper  or  short  tube  of  the  same  diameter  rises,  which  has 
a  door  or  stopper  on  its  upper  part,  through  which  the 
coals  are  put  down,  and  which  is  closed  gas-tight,  and 
secured  by  a  bar  fastened  across  its  middle.  A  moveable 
partition  is  placed  across  the  horizontal  portion  of  this  end 
piece,  of  the  shape  of  its  section  (which  is  nearly  that  of 
a  semicircle  with  the  diameter  downwards),  and  from  the 
centre  of  this  partition  a  long  iron  bar  proceeds  horizontally 
through  a  tube,  about  ten  inches  long,  in  the  end  of  the 
piece ;  a  cross  bar  is  placed  at  the  extremity  of  the  bar, 
and  by  it  the  moveable  partition  can  be  pushed  in  from 
the  end  piece  to  the  fai  end  of  the  body.  The  end 
piece  at  the  other  extremity  of  the  body  is,  where  it  joins 
to  it,  of  the  same  shape,  and  of  about  the  length  of  its 
diameter,  but  from  its  lower  side  a  sort  of  funnel,  of  the 
same  size,  descends  perpendicularly  about  the  length  of 
its  breadth,  and  then  turns  obliquely  backwards  and 
downwards,  where  it  terminates  in  a  vertical  opening,  that 
is  closed  by  a  stopper  so  as  to  be  gas-tight,  and  is  secured 
by  a  cross  bar.  Through  a  tube  in  the  upper  end  of  this 
piece,  on  a  level  with  the  centre  of  the  body,  another  long 
bar,  having  a  cross  handle  like  the  first,  enters,  and  is 
made  fast  to  a  second  moveable  partition,  similar  to  the 
upper  part  of  the  other,  but  as  much  less  than  it  in  depth 
as  the  thickness  intended  for  the  layer  of  coals  at  the 
bottom  of  the  body  of  the  retort.  Two  ribs,  enlarged  at 
their  lower  sides,  project  from  the  upper  part  of  the  inside 
of  the  body,  which  enter  into  corresponding  notches  in 
the  moveable  partition,  to  keep  it  from  hanging  down 
lower  than  it  ought ;  and  though  the  other  moveable  par« 
titioa  does  not  require  support  so  much,  yet  for  greater 
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security  it  has  similar  notches^  by  which  it  glides  along 
the  same  ribs. 

When  the  retort  is  going  to  be  charged  with  coal,  the 
larger  moveable  partition  is  drawn  by  its  handle  close  up 
to  that  end  of  the  retort^  and  the  smaller  one  is  pushed  in 
by  its  handle  from  the  other  extremity  close  up  to  it ;  the 
coals  are  then  put  into  the  hopper^  and  the  door  fastened 
close  down  over  them  ;  and  as  thev  fall  between  the  smaller 
partition  and  the  body,  when  this  one  is  drawn  back  again, 
its  lower  edge  will  spread  them  evenly  over  the  bottom  of 
the  retort.  In  this  state  of  the  apparatus  the  two  handles 
project  nearly  their  full  length  from  the  opposite  ends  of 
the  retort ;  and  as  they  would  be  in  the  way  of  the  work- 
men, if  left  so,  they  are  made  to  unscrew  close  to  the 
retort,  and  are  then  taken  out  and  hung  up  till  the  next 
charge  is  going  to  be  put  in,  at  which  time  the  handle  of 
the  large  partition  is  screwed  on  first,  and  by  it  this  is 
pushed  forward  into  the  retort;  which  drives  all  the  coke 
into  the  descending  receptacle  at  the  other  end,  and  clears 
the  body  for  the  new  charge.  The  stopper  of  this  coke 
receptacle  is  then  opened,  and  the  coke  is  raked  out ;  and 
when  this  is  done,  the  stopper  is  fastened  on  again  as  at 
first,  and  the  handle  being  screwed  to  the  smaller  raking 
partition,  it  is  pushed  forward,  and  the  larger  one  drawn 
back  as  at  first  to  the  charging  end  of  the  retort ;  the 
coals  are  then  put  in  through  the  hopper  as  before,  the 
raking  partition  drawn  back,  and  the  handles  again 
unscrewed. 

The  apparatus  of  the  patentee  for  purifying  the  gas  is 
of  two  sorts.  An  idea  of  the  first  may  be  conceived  by 
supposing  a  cylindrical  vessel,  of  great  breadth,  witli  a 
large  tube  rising  up  in  its  centre,  and  three  concentric 
cylindrical  partitions  rising  from  the  bottom  around  the 
tube,  and  of  course  between  it  and  the  external  side,  the 
junctions  of  which  with  the  bottom  are  all  impervious  to 
water.  This  construction  will  divide  the  original  broad 
cylinder  into  four  annular  vessels,  for  each  of  which  a 
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vessel  of  somewhat  smaller  diameter  than  it  being  pre- 
pared;  the  smallest  is  first  to  be  whelmed  down  oyer  the 
central  tube  with  its  bottom  upwards ;  that  of  the  next 
size  in  like  manner  is  placed  over  the  next  partition  to  the 
tube,  and  of  course  includes  the  smallest  vessel  within  it ; 
the  third  in  size  is  then  put  in  the  same  way  over  the 
second  vessel  and  the  second  partition  ;  after  which,  lastly, 
the  fourth  or  largest  vessel  is  to  be  placed  in  a  similar 
position  over  the  third  vessel  and  the  third  partition,  but 
so  as  to  be  closer  to  it  at  one  side  than  at  the  other,  in 
order  to  leave  room  at  the  opposite  side  between  it  and 
the  partition  for  a  large  tube  to  descend  from  the  level  of 
the  top  of  the  partition  through  the  bottom,  for  conveying 
away  the  gas  to  the  gas-holder  or  gasometer.  Three  or 
more  knobs  or  bosses  are  fixed  to  the  bottoms  of  each  of 
the  internal  inverted  vessels,  at  equal  intervals  asunder,  in 
order  to  leave  space  for  the  passage  of  the  gas  ;  and  for 
the  same  purpose  feet  or  stops  are  to  be  placed  at  equal 
distances  round  their  edges,  to  keep  them  from  touching 
the  bottom,  and  rings  are  to  be  placed  at  the  centres  of 
the  bottoms  of  each  of  the  inverted  vessels,  to  raise  them 
up  by  a  crane  when  required  to  be  separated  for  cleaning 
the  whole,  or  for  repairs.  The  cylindrical  partitions  are 
all  of  the  same  height,  which  is  about  double  that  of  the 
external  side  of  the  enclosing  vessel,  and  from  the  bottoms 
of  the  three  enclosures  formed  by  them,  next  the  central 
tube,  large  short  tubes  descend,  furnished  with  water- 
tight stoppers,  by  which  the  purifying  mixture  may  be 
conveyed  away  when  its  power  is  exhausted.  This  puri- 
fying mixture  is  to  be  put  in  the  lower  part  of  these  enclo- 
sures to  such  a  depth  as  will  make  it  rise  above  the  edges 
of  the  inverted  vessels  sufficiently  to  cause  that  pressure 
on  the  gas  in  passing  through  it  which  shall  be  judged 
most  expedient.  The  outer  enclosure  between  the  side  of 
the  enclosing  vessel  and  the  partition  next  to  it,  is  sup- 
plied with  water  alone  at  its  bottom,  as  the  gas  does  not 
pass  through  it,  and  the  use  of  the  water  is  solely  to  make 


438  Account  of  New  Patents, 

a  tight  joints  or  liquid  luting,  to  the  external  inrerted 
vessel,  for  which  reason  it  should  be  of  a  greater  depth 
there  than  the  purifying  mixture  in  the  other  enclosures. 
This  external  inverted  vessel  must  be  fastened  down  to 
the  sides  of  the  broad  enclosing  vessel  by  rings  and 
shackles,  or  other  means,  to  prevent  the  gas  from  making 
it,  and  the  other  inverted  vessels  rise  above  their  original 
positions  in  the  purifying  mixture. 

The  apparatus  being  thus  prepared,  the  gas  firom  the 
retort,  then  admitted  into  the  central  tube,  will  rise  through 
it,  fill  the  first  inverted  vessel,  and  when  its  pressure  be- 
comes suflicient,  will  pass  under  its  edge,  through  the 
purifying  mixture,  to  fill  the  second  inverted  vessel,  which 
includes  the  first  cylindrical  partition ;  under  the  edges 
of  which  vessel  it  will  in  like  manner  pass  to  the  third 
inverted  vessel,  and  over  the  second  partition,  and  under 
the  edges  of  that  vessel,  into  the  fourth  inverted  vessel, 
from  whence  it  will  be  conveyed  into  the  gas»holder  by  the 
tube  before-mentioned.  A  variation  of  this  apparatus  is 
mentioned  in  the  specification,  which  consists  in  having 
one  common  bottom  for  all  the  inverted  vessels,  which 
combination  of  them  will  then  be  formed  like  the  lower 
vessel  with  the  cylindrical  partitions,  but  with  the  bottom 
upwards ;  in  which  bottom,  opposite  each  of  the  inclosures, 
wide  short  tubes  are  to  be  fixed,  with  air-tight  covers, 
through  which  tubes  the  purifying  mixture  is  to  be  con- 
veyed to  the  lower  parts  of  these  enclosures. 

The  second  apparatus  of  the  patentee  for  purifying  the 
gas  consists  of  three  or  more  large  air-tight  vessels,  con- 
nected by  and  furnished  with  tubes,  in  the  following  man- 
ner : — Into  the  top  of  the  first  vessel  a  large  tube  enters 
from  the  gas  retort,  and  a  second  large  tube,  whose  lower 
extremity  expands  like  the  mouth  of  a  trumpet,  proceeds 
from  near  the  bottom  of  this  vessel,  passes  through  its  top, 
and  then  bends  round  and  descends  into  the  top  of  Uie  second 
vessel ;  from  which  another  similar  tube,  formed  like  it  at 
the  end^  and  equally  close  to  the  bottom  of  the  vessel^ 
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passes  round  into  the  third  vessel ;  and  a  tube  of  a  like 
form  proceeds  from  near  the  bottom  of  this  third  vessel, 
and  rising  through  its  top  go  off  sideways  into  the  gas- 
holder, if  but  three  vessels  are  used  ;  but  if  the  number  of 
them  be  greater,  tubes  of  the  form  described  pass  from 
one  to  the  other  successively  in  the  same  manner  on  to  the 
gas-holder.    The  purifying  liquor  is  poured  into   each 
vessel,  so  as  to  rise  a  sufficient  height  above  the  edge  of 
the  trumpet-shaped  termination  of  the  tube  of  communi- 
cation, to  produce  the  pressure  required  for  the  gas ;  and 
each  vessel  is  furnished  with  a  large  short  tube  at  top, 
having  an  air-tight  cover,  for  admitting  the  purifying 
liquor ;  and  a  similar  tube  descends  from  the  bottom  of 
each  of  the  vessels,  closed  by  a  stopper  impervious  to 
water,  by  which  the  exhausted  liquor  may  be  drawn  off 
to  make  room  for  a  fresh  charge. 

The  number  of  purifying  vessels  in  the  first-described 
apparatus  may  also  be  increased  beyond  that  mentioned, 
as  well  as  in  the  second^  by  multiplying  the  parts  necessary 
for  this  increase  on  the  same  principle  by  which  those  de- 
scribed are  constructed,  the  method  of  effecting  wfaic^ 
may  be  easily  conceived  from  the  foregoing  explanation. 

All  parts  of  this  apparatus,  not  otherwise  directed,  are 
to  be  made  in  the  usual  manner,  and  of  the  materials 
commonly  applied  to  them. 


The  additions  directed  by  the  patentee  to  be  put  to  the 
gas  retorts,  would  most  probably  be  attended  with 
beneficial  results,  not  only  as  respects  economy,  from  the 
same  end  pieces  serving  for  several  bodies  successively, 
but  in  facilitating  the  operations  of  charging  and  of  re- 
moving the  hot  coke  by  the  workmen. 

The  second  apparatus  for  purifying  the  gas  is  formed  so 
exactly  according  to  the  principles  of  the  apparatus,  used 
on  a  small  scale  by  experimental  chemists,  commonly 
called  Wolfe's  apparatus,  but  which  was  in  reality  first 
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invented  by  the  celebrated  Glauber,  that  we  much  doubt 
if  the  patentee  could  maintain  any  exclusive  right  to  its 
monopoly. 

The  first  purifying  apparatus,  however,  appears  to  us 
to  be  an  original  invention,  but  one  which  would  be  some- 
what expensive  to  execute  on  a  large  scale.  As  the 
patentee  has  borrowed  from  experimental  chemists  in  the 
instance  mentioned,  we  think  they  may  also  in  turn  apply 
this  last-mentioned  apparatus  occasionally  to  their  pur- 
poses, as  it  could  be  so  very  readily  constructed  oo  a 
small  scale  by  a  number  of  different  sized  pans  or  jars, 
placed  one  within  another,  with  a  second  corresponding 
set,  whelmed  over  them  in  a  reversed  position. 


Patent  granted  to  Junius  Smith,  of  Old  Broadrrireet,  London,  JbFer- 
chant,  fir  certain  improvements  on  a  machine  for  waAing,  cleansing, 
and  whitening  cotton,  linen,  silk,  and  woollen  garments^  or  piece 
goods.    Dated  January  520,  1823. 

The  washing  machine  of  the  patentee  consists  of  a 
cylindrical  cage,  suspended  horizontally  on  an  axle  run- 
ning through  its  central  line,  and  placed  within  a  steam* 
tight  polygenic  case,  sufficiently  large  to  allow  of  its  being 
turned  round  in  that  situation  without  impediment.  This 
cylindrical  cage  or  vessel  is  composed  of  two  disks,  of 
the  diameter  required,  set  opposite  and  parallel  to  each 
other  at  the  distance  of  its  length,  and  united  together  by 
small  round  bars  passing  between  them,  and  fastened  at 
their  ends  to  the  circumferences  of  those  disks,  with 
narrow  intervals  between  them  to  admit  the  free  passage 
of  liquor.  The  internal  part  of  this  cage  is  divided  into 
four  or  more  equal  compartments,  by  partitions  passing 
from  its  central  line  to  its  circumference ;  and  one  of  its 
disks  or  ends  has  an  aperture  in  it  opening  into  each  com- 
partment, for  the  admission  of  the  goods  which  are  to  be 
submitted  to  its  actioh  ;  and  the  end  of  the  external  case 
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has  an  opening,  conveniently  situated  for  passing  the 
goods  through  it  into  the  compartments  of  the  cage,  as 
they  are  successively  turned  round  opposite  to  it^  which 
opening  is  furnished  with  a  door,  that  is  afterwards  closed 
so  as  to  be  steam-tight. 

The  axle  of  the  revolving  cage  passes  through  stuffing 
boxes  in  the  ends  of  the  ^external  case,  and  is  supported 
outside  by  a  strong  frame  at  each  end,  which  likewise 
sustains  the  externa]  case,  and  it  is  made  to  turn  round 
either  by  winches  at  the  ends,  moved  by  hand,  or  by  a 
pulley  or  other  wheel,  fastened  on  it  in  the  same  manner, 
and  worked  by  mill-machinery,  set  in  motion  by  any  of 
the  usual  powers. 

For  the  admission  of  the  different  liquors  and  of  the 
steam,  to  whose  action  the  goods  in  the  cage  are  to  be 
exposed,  a  tube  runs  horizontally  over  the  top  of  the  ex^ 
ternal  case,  which  communicates  by  a  vertical  pipe  in  its 
centre  with  another  horizontal  tube,  which  runs  along  the 
top  of  the  case  withinside,  directly  over  the  revolving 
cf^e,  and  parallel  to  its  axle.  This  latter  tube  is  perforated 
at  its  lower  side  with  numerous  small  holes,  like  those  in 
the  head  of  a  watering  pot,  through  which  the  liquor  ad- 
mitted runs  down  in  fine  showers  on  the  goods  in  the 
cage,  as  they  revolve  beneath,  so  as  to  wet  every  part  of 
them  equally.  The  external  horizontal  tube  has  a  cock  at 
each  side  of  the  vertical  pipe,  and  another  pipe  and  cock 
are  represented  in  the  drawing  of  the  apparatus,  placed  di- 
rectly over  the  vertical  pipe,  and  which  must  be  for  the 
admission  of  water,  though  not  particularly  mentioned, 
as  the  cock  in  the  external  tube,  next  the  winch  end  of 
the  machine,  admits,  when  opened,  the  alkaline  liquor  for 
reitioving  grease  or  dirt  from  the  goods,  and  the  cock  at 
the  other  side  of  the  vertical  pipe  admits  steam.  There 
are  also  three  cocks  in  the  end  of  the  external  case,  shown 
in  the  drawing,  placed  at  nearly  equal  distances  asunder 
between  its  bottom  and  the  axle  of  the  revolving  cylinder ; 
which  we  suppose  are  for  ascertaining  the  height  of  the 
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liquor  within  the  case,  the  lower  one  being  by  itself  snf- 
ficient  for  discharging  it. 

When  garments  or  other  goods  are  to  be  washed  in  this 
machine,  the  hot  alkaline  liquor  is,  by  turning  the  cock 
that  admits  it,  to  be  let  down  on  them  through  the  perfo- 
rated tube,  in  the  manner  mentioned,  as  they  revolve 
beneath  it  in  the  cylindrical  cage ;  and  when  a  sufficient 
quantity  of  this  liquor  is  let  in,  which  may  be  ascertained 
by  the  cocks  in  the  end  of  the  case,  the  alkaline  liquor  cock 
is  closed,  and  the  steam  cock  is  opened,  and  the  ci^e  is 
then  made  to  revolve  until  the  joint  action  of  the  liquor 
and  the  steam  has  discharged  the  dirt  from  the  goods ; 
then  hot  or  cold  water  is  to  be  let  in  on  them  by  the  third 
cock,  after  closing  the  steam  cock  and  letting  off  the 
alkaline  liquor  ;  and  the  machine  is  to  be  worked  as 
before,  until  the  goods  are  thoroughly  rinsed. 

The  patentee  states  that  steam  of  any  heat,  and  alkaline 
liquor  of  any  strength,  may  be  used  in  the  process.  He 
also  mentions  that  acid  liquors  may  be  conveyed-  through 
the  tubes  to  the  goods  in  the  same  manner  as  those  of  an 
alkaline  nature,  but  does  not  particularize  the  manner  of 
applying  them.  And  he  states  that  the  steam,  after  being 
used  in  the  washing  machine,  may  be  passed  off  in  pipes 
to  heat  a  room  for  drying  the  goods,  so  as  to  serve  a 
double  purpose ;  and  that  the  alkali  may  be  extracted  firom 
the  soiled  alkaline  liquor,  so  as  to  be  used  over  again, 
by  evaporation  and  other  means,  which  he  does  not  detail. 

The  cylindrical  cage  and  the  case,  it  is  stated,  may  be 
made  of  wood  or  metal,  and  when  of  the  latter,  that 
copper  should  be  used  in  preference. 


We  are  given  to  understand  in  the  specification  that  the 
process  mentioned  will  thoroughly  remove  all  dirt  from 
the  garments  or  piece  goods  submitted  tp  it,  without  any 
subsequent  manual  operation  ;  which  is  a  matter  that  we 
cannot  help  considering  as  somewhat  dubious,  as  in  all 
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soiled  garments^  especially  in  those  wbich  have  numerous 
plaits,  there  must  be  parts  which  no  revolving  in  liquor 
couldj  we  imagine,  thoroughly  clean,  and  for  which  fric- 
tion of  some  kind  would  be  absolutely  necessary.  We, 
however,  have  no  doubt  that  the  action  of  steam  upon 
goods  previously  soaped,  or  impregnated  with  alkali, 
will  very  much  facilitate  the  operation  of  washing,  as  we 
were  informed  in  the  year  1814,  by  a  gentleman  residing 
in  Bristol,  on  whom  we  could  rely,  that  the  Rev.  Mr. 
Cochin,  Master  of  an  Academy  in  the  neighbourhood  of 
tl^at  city,  had  the  washing  of  his  family  performed  on  that 
principle,  by  wbich  at  least  half  the  labour  was  saved. 
In  his  method  the  clothes  were  first  steeped  in  a  hot  ley 
of  soda  and  soap,  and  then  hung  up  in  a  steam-tight 
closet,  the  door  q(  whiqh  was  made  to  close  so  as  to  keep 
in  th^  steam ;  the  cock  of  a  pipe  which  led  from  the  closet 
to  a  steam  boiler  was  then  opened,  and  the  steam  let  in 
to  act  on  the  garments  for  about  an  hour  and  a  half,  which 
prodijuced  the  beneficial  effect  mentioned,  in  the  diminution 
of  the  labour  on  the  rest  of  the  operation,  which  was  per- 
formed by  rinsing  in  cold  water,  8ic.  in  the  usual  manner. 

The  apparatus  of  the  patentee  is  reported  to  be  that 
used  by  the  Steam-washing  Company,  whose  caravans  are 
so  coBspicupus  in  the  streets  of  London,  and  which  was 
established  about  the  tiqie  of  the  date  of  the  patent,  which 
circumstance  is  in  favour  of  its  good  performance ;  bjit 
whether  it  is  used  by  them  as  an  auxiliary  instrument,  to 
diminish  the  labour  in  the  common  process,  or  as  the  sole 
means  of  performing  it,  we  are  as  yet  unable  to  learn  with 
any  certainty. 

The  application  of  the  revolving  cage  to  washing  is  not 
new,  as  admitted  by  the  patentee ;  we  have  seen  hollow 
wheels  of  this  SDrt,  on  a  large  scale,  at  work  in  bleacheries 
in  the  North  of  Ireland  many  years  ago,  but  in  them  the 
weight  of  the  linen  in  the  compartments  of  the  wheel,  each 
of  which  probably  contained  from  20  to  30  pieces,  mate- 
rially assisted  the  operation,  by  pressing  the  water  out 
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ivhenever  they  came  to  the  bottom  of  the  wheels  and  a 
constant  stream  of  water  being  discharged  into  the  wheel 
from  above»  removed  any  foulness  immediately  after  it 
was  loosened  from  the  linen. 

The  assertion  of  the  patentee  that  alkaline  liquor  of  any 
strength,  and  steam  of  any  heat,  may  be  used  in  the  pro« 
cess,  must  not  be  understood  literally  ;  since,  if  a  strong 
solution  otpure  potash  or  soda  were  used,  in  conjunction 
with  steam  even  of  the  common  temperature,  all  woollen 
and  silk  garments  submitted  to  their  action  would  be 
speedily  dissolved  ;  it  is  probable,  therefore^  that  carbo- 
nated alkalies  were  alone  intended  in  this  instance,  and 
even  with  them  some  discretion  as  to  their  strength  must 
be  used  by  the  operators. 

We  believe  that  the  steam  may  be  employed  usefully 
after  leaving  the  washing  machine,  as  stated  in  the  speci- 
fication ;  but  that  the  other  economical  process  mentioned 
in  it,  of  recovering  the|dkaline  salt  from  the  foul  alkaline 
liquor  discharged  from  the  goods,  can  be  used  to  any 
beneficial  purpose,  we  have  the  best  reason  to  doubt,  as 
we  know  that  it' was  tried  many  years  ago  by  the  chemical 
professor  attached  to  the  Society  for  the  Encouragement 
of  Arts,  &c.  in  Dublin ;  and  the  general  opinion  of  good 
judges  from  the  result  of  his  experiments,  was,  that  the 
alkali  recovered  would  not  pay  the  expences  incurred  in 
the  processes  necessary  for  that  purpose.  There  may, 
however,  be  situations  where  coals  are  sufficiently  cheap 
to  lower  these  expences  so  as  to  produce  a  balance  in 
favour  of  the  operation ;  but  we  cannot  expect  that  this 
should  ever  happen  in  London  or  its  vicinity. 


Patent  granted  to  Isaiah  Lukens^  late  of  PhUadelfhia^  btU  now  of 
Adam-street,  Adelpki,  Middlesex^  Machinist,  Jor  a  surgical  imstrm^ 
menijbr  destroying  the  stone  in  the  bladder  wiihaiU  cvfting,  which  he 
denominates  a  Lithontriptor.    Dated  September  16,  18S5- 

The  patentee  states  his  instrument  for  the  purpose 
mentioned  to  be  that  invented  by  M.  Civiale,  of  Paris^ 
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(long  since  made  public)  improved  by  the  following 
additionB. 

M.  Civiale's  instrument  consisted  of  a  catheter  or  tube, 
of  proper  size,  in  which  another  tube  was  made  to  slide  up 
and  down,  from  the  lower  end  of  which  proceeded  four 
fine  springs,  wluch  opened  outward  from  the  centre  when 
pushed  down  beyond  the  enclosing  tube,  and  which  were 
again  retracted  within  that  tube  when  the  inner  tube,  with 
which  they  were  connected,  was  drawn  upwards.  To  the 
ends  of  these  springs  a  sort  of  net  work  was  attached, 
which  lay  in  the  outer  tube  beneath  them,  and  which 
formed  a  small  purse,  that  opened  sufficiently  by  the  ex« 
pansion  of  the  springs,  when  pressed  downwards,  to  receive 
within  it  the  calculus ;  which  being  then  held  tight  by  it 
against  the  end  of  the  outer  tube,  by  the  retraction  of  the 
inner  tube  and  springs,  was  operated  on  by  small  drills, 
rasps,  and  saws,  passed  down  through  the  tube  so  as  to 
be  divided  into  parts  sufficiently  small  for  exclusion  through 
the  urethra. 

The  addition  of  the  patentee  to  this  instrument  consists 
of  two  other  long  fine  springs  (like  flattened  wires),  one  end 
of  each  of  which  is  fastened  by  a  sort  of  hinge  to  one  of 
the  two  adjoining  expanding  springs  of  M.  Civiale's  in- 
strument; and  the  two  being  then  made  to  cross  each 
otlier,  their  other  ends  are  made  to  pass  through  eyes,  like 
that  of  a  needle,  in  the  ends  of  the  other  expanding 
springs,  after  which  they  are  passed  upwards  through  the 
inner  tube,  through  a  lateral  aperture  in  the  upper  part  of 
which  they  come  out,  and  are  there  attached  to  a  ring  that 
slides  up  and  down  on  the  tube,  and  has  a  screw  in  it  at 
one  side,  by  which  it  may  be  made  fast  to  this  tube  at 
any  height  required. 

A  variation  of  this  addition  is  made  by  uniting  the  ends 
of  four  of  the  long  fine  springs  of  the  patentee  to  a  very 
small  ring,  capable  of  passing  through  the  inner  tube,  and 
passing  their  other  ends  through  eyes  made  in  the  four 
expanding  springs  of  the  original  instrument,  drawing 
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Uttrn  through  th«  imiet  tube,  luid  through  t  hiAfml  «pef- 
ture  near  its  top,  and  connecting  them  with  a  sliding  riag 
omit,  similar  to  that  aboire  described. 

These  fine  filiform  springs  will,  when  separated  by  the 
expanding  springs,  form  a  receptacle  for  the  ealculns, 
which  the  patentee  thinks  can  be  manage  wHh  more 
lacility  than  that  of  M.  Ciiaale's  instrument. 

Besides  diis  prineipcd  instruaient,  Ufe  patentee  uses 
three  others  of  an  auxiliaty  nature  ;  the  first  6f  which  is  a 
drill,  with  a  chisel  point  for  operating  on  the  caknlus, 
the  chief  particularity  of  which  is  its  having  a  thi<^  sliditf^ 
ring  on  its  upper  part,  which  is  capable  of  being  fix^  to  it 
where  desired  by  a  lateral  screw;  the  end  of  the  tube  through 
which  it  is  passed  is  surrounded  by  a  conical  knob,  whose 
use  is  to  prevent  the  passageof  the  urine  during  the  opera* 
tion,  while  the  sliding  ring  serres  Sff  a  slop,  by  which  Ae 
degree  of  the  penetration  of  the  drill  may  be  regulated. 
^Fbte  second  auxiliary  instrument  differs  from  the  first  only 
in  its  cutting  end,  which  has  a  very  small  blade,  ciipable 
of  opening  to  a  rectangular  position  fit)m  it  by  a  joint, 
tad  which  shuts  down  into  a  cavity  in  its  side  when  i^ 
traetdd  ^  and*  the  tbiM  instrument  is  what  the  patentee 
calk  a  pair  of  duck-billed  forceps,  foi^  removing  the  sanXL 
lipagmentiEt  of  the  calculus  nuule  by  the  driHs;  This  ibi^ps 
has  at  its  end  two  small  spoon^ike  cavities,  which  open 
out  ttom  each  other  by  spring  stems,  which  latter  are  sur- 
rounded by  a  small  tube  that,  when  pressed  down,  elosea 
the  hollow  ends  together,  so  as  to  enable  them  to  pass  up 
through  the  external  tube,  through  which  they  and  their 
enclosing  tube-  have  been  passed  down ;  and  when  the 
enclofdng  tube  is  drawn  back  from  the  hoHow  ends,  they 
are  opened  out  by  the  action  of  theii*  spring  stems,  to 
receive  a  fresh  portion  of  the  abraded  calculus.  The 
other  end  of  this  fbrceps  is  formed  into  a  ring,  by  means 
of  which  it  can  be  readily  introduced  and  extracted ;  and 
there  are  also  two  rings  projecting,  for  a  similar  purpose, 
from  the  opposite  sides  of  the  top  of  the  external  tube. 


.  A^couHi  of  New  PaUnJU.  447 

through  which  all  the  foregoing  instruments  are  passed 
in  their  turns. 

Lastly,  the  patentee  describes  a  head  for  the  drills,  by 
which  they  can  be  worked  by  a  boW|  which  only  difiers 
from  the  drill  heads  used  by  artificers  of  metals  in  baring 
the  bobbin,  round  which  the  string  of  the  bow  passes, 
enclosed  by  an  external  case  for  about  three-fourths  of  its 
ciroumferenee,  which  prevents  the  string  from. coming  off 
from  it  while  in  operation* 


The  chief  objection  to  the  additions  made  by  the  pa- 
tentee to  the  original  instrument  of  M.  Civiale  will  arise 
from  the  danger  of  the  long  fine  springs  breaking  during 
the  operation,  to  which  they  would  be  liable  from  the 
tension  which  they  would  then  suffer,  when  any  parts  of 
them  which  might  remain  in  the  bladder,  would  subject 
the  patient  to  the  risk  both  of  dangerous  inflammation, 
and  of  the  broken  piece  of  the  spring  forming  the  nucleus 
of  a  fresh  concretion. 

The  use  of  such  instruments  as  these  should  never  be 
entrusted  but  to  careful  and  skilful  operators  \  a  caution 
which  appears  the  more  necessary  from  the  patentee 
seeming  to  be  insensible  of  the  delicate  nature  of  the 
operation  which  his  instruments  are  contrived  to  assist, 
by  his  misntioning  in  the  specification,  the  head  of  the 
drill  as  being  preued  against  the  body  of  the  operator  at 
the  time  when  it  is  employed  ;  which  implies  the  use  of  a 
degree  of  force  that  would  most  probably  break  the  finer 
parts  of  the  instrument  which  held  the  calculus,  and  pain- 
fully, and  perhaps  dangerously,  wound  the  patient. 

We  believe  the  first  idea  of  an  operation  of  this  nature 
for  the  complaint  mentioned,  may  be  traced  to  the  eccen- 
tric General  Claude  Martin,  who  died  in  India  in  the  year 
1800,  after  having  amassed  a  fortune  of  330,000/.,  and 
being  originally  a  common  soldier,  the  son  of  a  silk  manu- 
faoturer  of  Lyons,  and  who  was  well  known  for  bis  skill 
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in  mechanics^  and  the  pleasure  he  took  in  pursuits  in 
which  that  skill  was  exerted.  Being  afflicted  with  the 
formation  of  a  stone  in  his  bladder,  and  unwilling  to 
undergo  extraction  by  the  knife,  he  made  a  file  for  him- 
self at  the  end  of  a  piece  of  steel  wire,  about  a  foot  long, 
and  introducing  it  by  a  catheter  through  the  urethra  into 
contact  with  the  calculus,  abraded  a  portion  of  it  by  this 
simple  instrument,  and  had  patience  and  resolution  to 
repeat  the  operation  daily  as  long  as  he  could  bear  it, 
which  was  only  a  few  minutes  at  a  time,  till,  at  the  expi- 
ration of  a  year,  he  completely  freed  himself  from  his 
painful  and  dangerous  burden. 


Patent  granted  to  JohnGottlisb  Vlmjch,  formerly  of  Bucklerdmry, 
Cheaptide,  hut  now  of  Rosatnond'tireet,  St.  Janus's  Parish,  Clerken» 
well,  Chronometer^maker,  for  certain  improvements  in  chronometers* 
Dated  March  26,  18«5.  ^ 

The  specification  of  this  patent  commences  with  re- 
counting the  various  imperfections  to  which  the  trmn  or 
wheel«work  of  chronometers  is  subject,  from  the  inequality 
of  the  action  of  the  main*spring,  the  imperfect  fonnation 
of  the  teeth  of  the  wheels,  and  from  the  rapid  movement 
of  its  remote  extremity  next  the  balance. 

To  remedy .  which  evils  the  patentee  states  that  he  has 
invented  the  detached  escapement,  which  is  the  subject 
of  his  patent,  by  which  the  train  has  no  direct  communi- 
cation with  the  balance,  but  acts  by  the  intervention  of  a 
separate  spring  and  lever ;  which,  besides  impelling  the 
balance  at  once  in  each  vibration,  lifts  up  the  detent  from 
the  escc^ement  wheel,  and  frees  the  balance  firom  all  other 
action  on  the  work,  but  that  of  pressing  back  a  second 
detent,  which  confines  the  head  of  the  lever  of  the  inter* 
mediate  impelling  spring,  until  this  operation  of  the 
balance  permits  it  to  re-act  on  a  pallet  attached  to  its 
arbor,  and  gives  it  the  necessary  impulse,    Tke  train. 
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after  putting  back  the  impelling  lever  under  its  detent, 
bends  its  spring  further  in  the  contraiy  direction,  so  as 
to  increase  its  power.  There  are  also  stops  and  guides 
provided,  which  prevent  the  spring  detent  of  the  impulse 
lever  from  vibrating  so  as  to  risk  missing  its  hold,  and  to 
hinder  the  detent  of  the  escapement  from  trippihg,  or 
passing  more  than  one  tooth  at  a  time. 

The  escapement  wheel  used  in  this  plan  has  flat  teeth 
projecting  from  its  face,  passing  from  the  circumference  a 
little  way  towards  the  centre,  in  the  direction  of  the  radii. 
These  teeth  actaltemately  on  two  pallets  of  an  escapement, 
somewhat  similar  to  the  anchor  escapement,  but  having 
its  body  of  a  semicircular  shape,  of  which  these  pallets 
form  the  two  terminations.  The  arbor  of  this  escapement 
is  at  the  opposite  side  of  the  escape*  wheel  from  that  of  the 
balance ;  and  close  to  this  arbor,  and  between  it  and  that 
of  the  escape-wheel,  is  the  cock  or  piece  which  holds  the 
intermediate  impelling  spring.  This  spring  is  quite  straight, 
and  does  not  extend  further  than  to  the  edge  of  the  escape- 
wheel,  where  an  arm  or  lever  is  attached  to  it,  and  is  con- 
tinued in  the  same  direction  across  the  escape-wheel,  till 
it  comes  near  the  arbor  of  the  balance,  from  which  arbor 
a  pallet  projects,  to  which  the  lever  gives  impulse  when 
freed  from  its  detent ;  the  head  of  which  detent  lies  close 
to  it,  and  whose  tail  or  spring  part  runs  off  at  right  angles 
from  it  to  a  cock,  to  which  it  is  fastened,  at  about  the 
same  distance  from  the  centre  of  the  balance  as  this  is 
from  that  of  the  escape-wheel. 

The  head  of  this  detent,  besides  the  catch  which  retains 
the  top  of  the  impelling  lever,  has  also  a  very  fine  and 
tender  straight  spring  at  its  opposite  side,  passing  along 
it  towards  the  arbor  of  the  balance,  from  which  arbor  a 
second  pallet  projects,  that,  when  the.  balance  turns  from 
the  impulse  lever,  lifts  up  this  tender  spring  without 
moving  the  detent ;  but  which,  on  the  return  of  the  balance 
in  the  opposite  direction,  presses  this  spring  against  the 
detent,  causes  the  latter  Uiereby  to  move  towards  the 


460  Jkccwnt  of  New  Pai^t. 

09oape-wh^l>  and  thus  remoTes  its  oatoh  from  tbe  faee  oi 
the  impulse  lerex,  and  permits  it  to  act  on  ibe  other  pallet, 
and  through  it  to  renew  and  inoreaee  the  motion  of  the 
balance.  The  detent  of  the  escape^wheel  passee  aoross  the 
impulse  lever  at  right  angles  also,  and  from  the  side  of 
the  latter  a  pallet  projects,  that  forms  an  inclined  plane,  by 
which  the  head  of  this  detent  is  moved  out  from  the  tooth 
of  the  eacape^wheel  on  which  it  locked,  after  the  impulse 
lever  has  impelled  the  balance,  the  same  action  of  its 
ppring  serving  for  both  purposes* 

As  soon  as  the  escape-wheel  is  thus  freed  from  its  detent, 
it  directly  acts  on  the  pallet  of  the  escapement  at  the  side 
next  the  detents,  presses  it  from  its  difeumference,  and 
thereby  causes  the  opposite  side  of  the  escapement  to  move 
in  the  contrary  direction,  and  along  with  it  an  arm  or  lever, 
which  proceeds  from  it  parallel  to  the  impulse  lever, 
almost  as  far  as  the  opposite  side  of  the  escape-wheek 
This  arm  of  the  esoapement,  by  this  motion,  conies  in  con- 
tact at  its  further  end  with  the  impulse  lever,  forces  it  back 
again  until  its  head  is  retained  by  its  own  detent,  and  by 
doing  so  also  removes  its  inclined-plane  pallet  from  the 
detent  of  the  escape-wheel,  whose  spring  causes  this  detent 
immediately  to  return  to  its  first  position,  and  lock  the 
next  tooth  of  the  escape-wheel ;  but  the  same  motion  of 
this  wheel  which  brings  a  second  tooth  under  the  detent, 
also  brings  a  tooth  at  its  other  side  to  act  on  the  opposite 
pallet  of  the  escapement,  and  press  it  in  its  turn  from  its 
circumference,  and  thereby  bring  back  the  arm  connected 
with  it  to  its  first  position,  while  at  the  same  time  a  pin, 
that  projects  from  its  face  at  right  angles,  at  the  side  next 
the  escape-wheel,  comes  in  contact  with  the  luring  of  the 
impelling  lever,  bends  it  forward  in  the  same  direction, 
and  increases  its  power  for  the  next  impulse  in  a  similar 
manner  to  that,  by  which  a  coiled  spring  acquires  greater 
force  by  being  wound  up. 

The  spring  of  the  detent  of  the  impulse  lever  is  preventsd 
fK*om  vibrating  and  missing  its  hold  by  an  ana,  which  is 
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ftttaohed  to  a  spring  placed  at  the  Aide  of  it,  next'  tlM 
edcape^wheel  with  which  it  comes  in  coiitaol^  when  the 
action  of  the  balance  presses  it  from  the  head  of  the  im- 
pelling leyer*  And  the  detent  of  the  escape-wheel  is  pre*- 
Tented  Arom  recoiling  so  as  to  pass  more  than  one  tooth  at 
oiice»  by  a  pin  called  the  swelling  pin,  which  ia:80  placed^ 
in  a  notch  at  the  point  of  contact  between  it  and  the  im- 
pelling lever,  as  to  confine  its  motions  within  the  bounds 
tequired. 

The  pallets  of  the  balance  arbor,  those  of  the  eseapement, 
the  catches  of  the  two  detents^  and  the  inclined  plane,  by 
which  the  impulse  lever  acts  on  the  detent  of  the  escaj^e*- 
wheel,  are  represented  as  being  made  of  rubies,  or  of  otiier 
equally  hard  jewels. 

The  points  which  the  patentee  particularly  claims  in  this 
mode  of  performing  the  escapement  are, — 1st,  the  freeing 
the  detent  of  the  escape«wheet  by  a  force  independent  of 
the  balance ;  2dly,  having  the  spring  of  the  impelling  lever 
bent  up  by  the  action  of  the  tmin ;  3dly,  the  contrivance 
of  the  stop  to  prevent  the  detent  of  the  impelling  lever 
from  missing  its  hold  ;  and  4thly,  the  addition  of  tiie 
iweiling  jrin^  by  which  the  detent  of  the  escape-wheel  is 
confined  from  tripping* 


We  can  hardly  suppose  that  the  patentee  could  be  ig- 
norant  that  all  those  imperfections  of  the  wheeUwork, 
main^spring,  &c.  of  watches,  which  he  has  detailed  in  the 
beginning  of  his  specification,  were  known  near  a  century 
ago,  and  that  a  very  good  remedy  was  discovered  for  them 
in  the  detached  escapement  contrived  by  Peter  le  Roi,  in 
1748,  and  nearly  perfected  seven  years  before  by  Thiout. 
He  should,  however,  have  taken  some  notice  of  this,  and 
not  have  so  worded  his  specification  as  if  he  were  the  first 
discoverer  of  these  imperfections,  and  the  first  also  to  pro- 
pose a  remedy  for  them. 

The  detached  escapement  of  Le  Roi  so  completely  over* 
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came  the  dtfects  of  the  train^  along  with  his  improved 
method  of  producing  isochronism,  in  the  vibratioDa  of  the 
balance  spring,  that  in  the  chronometer  for  which  he  was 
rewarded  in  1766  he  laid  aside  the  ftisee  and  chain,  and 
made  die  maintaining  power  act  immediately  on  the  train 
of  wheels ;  and  the  same  method  was  afterwards  tried  by 
Arnold,  with  very  good  effect. 

The  interposing  a  spring  between  the  train  and  balance, 
which  was  to  be  bent  back  or  wound  up  by  the  former,  and 
to  act  by  itself  on  the  latter,  and  which  is  proposed  by 
the  patentee  as  a  remedy  for  the  defects  of  the  train,  as 
if  it  were  a  new  discovery,  is,  in  fact,  a  very  old  inven- 
tion, even  prior  to  that  of  the  balance  spring,  being  the 
ancient  remontoir  first  explained  by  Huggens  in  his 
Horologiuim  Oscillatorium  in  1766 ;  claimed  by  Hooke  as 
having  been  known  to  him  in  1660 ;  and  supposed  by 
Berthoud,  in  his  Histoire  de  la  Mesure  du  Temps,  to  have 
been  first  executed  about  the  year  1600.  Mudge  used  no 
less  than  two  of  these  remontoirs  in  his  well-known  chro- 
nometer, one  for  each  direction  of  the  revolution  of  the 
balance,  of  which  an  account  is  given  in  the  Philosophical 
Transactions  in  1794 ;  but  Berthoud,  who  may  be  supposed 
to  be  a  good  judge  of  chronometer  movements,  has  de- 
clared, relative  to  this  invention,  that  it  being  indispensably 
necessary  in  a  portable  machine  that  the  oscillations  of 
unequal  extent  of  the  balance  should  be  isochronous,  if 
they  are  so  the  mechanism  of  the  remoHtair  is  of  no  use ; 
and  if  they  are  not  so,  the  watcfarwill  vary,  notwithstanding 
the  remontoir. 

.  The  peculiar  application  of  the  remontoir,  and  the  de- 
tached escapement  of  the  patentee,  appear  to  us  very  Uttle 
calculated  for  a  portable  machine,  subject  to  the  various 
motions  and  change  of  position  which  a  chronometer  most 
encounter.  The  great  length  of  the  impelling  lever  would 
of  itself  make  it  necessary  that  the  chronometer,  in  which 
it  was  used,  should  be  always  so  placed  that  this  lever 
should  lie  in  a  vertical  position,  with  its  head  downwards ; 
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for  if  it  were  placed  horizontally,  its  weight  wonld  cause 
its  own  movements  to  be  interrupted  by  its  friction  against 
the  detents  and  other  parts^  whose  motions  would  at  the 
same  time  receive  reciprocal  injury  from  its  pressure ;  and 
the  length  of  the  detents  would  also  occasion  their  motions 
to  be  impeded  by  similar  causes.  The  arm  attached  to 
the  escapement  for  pushing  back  the  impelling  lever,  seems 
also  objectionable  from  its  length,  and  the  unequal  pressure 
which  it  would  cause  on  the  pivots  of  the  arbor  of  the 
escapement,  botli  from  this  cause  and  from  its  not  being 
balanced  by  any  counterpoise.  The  whole  contrivance 
seems,  moreover,  extremely  and  unusually  complicated 
for  the  purpose  intended,  to  which,  however,  we  should 
not  have  objected,  had  this  complication  been  accom- 
panied by  real  advantage ;  but  when,  for  the  reasons 
stated,  it  appears  to  us  that  this  primary  object  is  far  from 
being  effected,  we  cannot  but  consider  the  uncommon 
number  of  detents,  levers,  locking  parts,  and  escapements, 
as  a  serious  addition  to  the  other  defects  of  Mr.  Ulrich's 
plan  for  the  improvement  of  chronometers. 


Patent  granted  to  Chaklks  Jacomb,  Batinghattrttreet,  London,  IFool* 
broker y  for  improvement  in  the  constmctum  of  Jnmaces,  ttoveg, 
grates,  andjire^places.    Dated  September  IS,  1825. 

The  first  kind  of  grate,  or  fire*place,  described  in  the 
specification  of  this  patent,  consists  of  a  cylindrical  cage^ 
placed  horizontally,  which  revolves  on  a  hollow  cylindrical 
axis,  about  a  sixth  of  its  diameter  in  breadth ;  the  part  of 
which  axis,  that  lies  inside  the  cage,  is  likewise  formed  into 
a  cage  by  longitudinal  bars,  while  its  external  extremities 
have  no  lateral  perforations,  but  rest  on  stands  or  supports, 
excavated  at  their  upper  parts  for  their  reception. 

The  external  cage  is  composed  of  bars,  placed  length- 
ways, at  equal  distances,  between  two  rings,  into  which 
they  are  rivetted ;  and  the  space  between  it  and  the  hollow 
axis  is  divided  into  several  compartments  (three  of  which 
are  represented  in  the  figure  given  in  the  specification) 
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by 'grated  partitioiiiB,  extending  in  the  ditection  of  the 
ndii  from  (he  w^  to  the  external  bam*  One  end  of  the 
cylindrical  cage  is  formed  of  a  solid  disk,  with  a  perfora- 
tion in  its  centre  for  the  hoUow  axis  \  but  its  other  end  is 
composed  of  as  many  iron  doors  as  there  are  compartments, 
each  being  attached  by  hinges  to  the  end  of  one  grated 
partition,  and  fastened  by  a  latch  at  its  opposite  side^  to 
the  extremity  of  that  next  adjoining* 

When  this  cylindrical  grate  is  to  be  used,  one  of  the 
compartments  is  to  have  coals  put  into  it  through  the  door 
at  its  end,  and  cinders  are  to  be  laid  over  them,  among 
which  latter  the  fire  is  to  be  kindled  \  all  the  other  com- 
partments are  to  be  filled  with  coals  only.  As  the  fire 
boms  up  among  the  cinders,  the  coals  beneath  will  be 
heated,  and  the  hot  vapour  from  them  will  pass  through 
the  cinders,  and  be  partly  consumed  \  and  after  some  time 
the  whole  of  the  coals  in  that  compartment  will  be  con» 
verted  into  coke,  and  cease  to  give  out  smoke ;  at  which 
time  the  cylinder  is  to  be  turned  so  far  round  that  the 
coals  in  the  next  compartment  may  come  under  the  burn- 
ing fuel  in  the  first,  be  kindled  by  it,  and  transmit  their 
inflammable  vapour  through  the  red  hot  coke ;  and  this 
process  is  to  be  continued  through  all  the  compartments 
in  succession,  taking  care  to  recharge  with  fresh  coals 
those  which  have  been  exhausted,  when  they  are  sufficiently 
remote  firom  the  fuel  in  combustion  not  to  be  kindled  by 
it  in  an  improper  direction. 

The  hollow  cage-like  axis  admits  air  to  supply  the  fire, 
and  its  use  in  this  respect  is  more  apparent  when  the 
cylindrical  gprate  is  used  as  a  fire-place  for  a  steam-engine 
boiler ;  in  which  case  it  is  to  be  placed  in  a  cylindrical 
cavity  made  for  it  within  the  boiler,  when  its  end^  in  which  * 
the  doors  are  fixed,  will  form  part  of  the  closure  of  that 
cavity,  and  the  air  be  chiefly  supplied  through  the  hollow  ] 

axis.  The  patentee  does  not  fully  describe  all  the  arrange- 
ments  necessary  for  this  application  of  the  cylindrical 
grate,  but  it  is  obvious  that  some  space  must  be  left; 
beneath  for  an  ash-pit  in  the  enclosing  cavity  of  the  boiler. 
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and  tihafc  this  ash-pit  should  have  a  door  ia  front  below 
the  others.  The  chimney  or  flue  is  intended  to  be  con* 
tinued  from  die  opposite  side  of  the  cavity  through  the 
boiler,  though  it  might  be  also  made  to  come  out  in  front 
over  the  doors  of  the  compartments. 

A  variation  in  the  construction  of  the  cylindrical  grate 
is  mentioned  by  the  patentee^  in  which  its  external  grating 
is  to  be  divided  into  separate  frames  at  each  compartment ; 
which,  by  being  furnished  with  hinges  and  latches,  or 
hooks  and  loops,  may  serve  as  doors  for  the  admission  of 
the  fuel,  instead  of  those  at  the  end  of  the  grate  before- 
described. 

The  second  and  last  sort  of  grate,  of  which  a  description 
is  given  by  the  patentee,  is  of  a  rectangular  form,  some- 
what deeper  than  its  breadth  ;  both  its  front  and  back  are 
composed  of  bars  like  a  common  chamber  grate  ;  its 
bottom^  which  is  composed  of  bars,  rivettedin  a  separate 
frame,  is  fastened  to  the  front  by  hinges,  and  by  a  latch 
or  hooks  and  loops  to  the  back  ;  it  has  a  top  also  formed 
precisely  like  the  bottom,  but  having  its  hinges  attached 
to  the  back,  and  its  catches  or  hooks  to  the  front.  The 
sides  or  ends  of  the  grate,  which  are  best  made  of  single 
plates,  though  they  may  also  be  composed  of  bars,  have 
each  a  strong  pivot  projecting  from  its  centre,  on  which 
the  whole  is  supported  by  stands  or  upright  frames,  placed 
for  that  purpose,  in  each  of  which  is  a  horizontal  groove, 
in  which  the  pivots  rest. 

These  square  grates  are  principally  designed  for  cham- 
bers, and,  when  a  fire  is  wanted  in  one  of  them,  it  is  to  be 
nearly  filled  with  coals,  on  the  top  of  which  a  fire  of  cinders 
is  to  be  kindled,  the  cover  of  the  grate  being  of  course 
previously  raised  up  and  turned  back  against  the  back  of 
the  chimney.  The  inflammable  vapour  from  the  heated 
coals  will,  from  this  arrangement,  pass  through  the  burn- 
ing fuel  above  them,  and  when  they  are  so  far  consumed 
as  to  cease  to  give  out  more  vapour,  as  much  fresh  coals 
are  to  be  put  in  over  them  as  the  grate  can  hold ;  the  grated 
cover  is  then  to  be  brought  forward,  and  to  be  fastened 
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